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ANNUAL    REPORT    OF    TUK    BUREAU    OF    PUFJLIC    ROADS 
Factors  Affecting  Progress 

COMrARI'll*  Willi  prcN  idus  rales  of  lii,t;li\vii.v  iiniirdvciiiciil ,  i;ihi(I  progress  was 
made  in  tlio  fiscal  yoar  V.)~>'.i  '  in  iniiii'oving  Jiinhways  witli  J''cd('ral  assistance 
Jind  in  road  iniiii-ovcnient  in  .Uencrai.  lliuhways  conipk'ted  with  Ft'dci-al  assist- 
ance I'osc  Id  a  rci'di'd  liiuli  of  L;;!.(i2(i  miles  or  ."(.fiK;  miles  more  t  han  in  I  he  previous 
fiscal  year. 

The  total  of  construction  conlracls  awarded  hy  St.ite  highway  dejiarl  meiits 
(including  Federal-aid  projects)  and  hy  toll-road  authorities,  as  measured  in 
dollars  and  in  actual  physical  improvements,  rose  to  new  record  levels.  How- 
ever, this  was  due  to  the  increased  volume  of  toll-road  construction  (lig.  1). 
Contracts  for  Federal-aid  work  will  provide  ahout  the  same  volume  of  physical 
improvements  as  were  contracted  for  in  each  of  the  three  preceding  yeai-s.  and 
contracts  for  State  work  financed  without  Federal  aid  fell  helow  the  level  of 
the  previous  year.  The  demands  from  all  sections  of  the  country  for  better 
highways  did  not  produce  an  increased  rate  of  contract  awards  for  free  highways. 

The  number  of  motor  vehicles,  the  volume  of  traffic,  and  congestion  and  delays 
continued  to  grow.  Motor  vehicles  registered  increased  by  1.4  million  in  the 
calendar  year  1952  and  at  least  an  eqwtxl  increase  in  1953  was  expected  to  bring 
the  total  to  54.709,000  vehicles. 

The  mileage  of  vehicle  travel  on  all  roads  and  streets  increa.sed  5.2  percent 
during  the  fiscal  year  and  was  1.7  times  that  in  the  calendar  year  1941. 

Shortage  of  steel  resulting  from  the  strike  of  steel  workers  was  a  retarding 
influence  at  the  beginning  of  the  year.  Conditions  improved  after  the  ending 
of  the  strike  in  July  1952  and  by  the  end  of  the  fiscal  year  the  serious  difficulties 
had  disappeared. 

The  upward  trend  in  highway  bid  prices,  which  started  with  the  trouble  in 
Korea  at  the  beginning  of  the  fiscal  year  1951,  continued  at  a  diminished  rate 
through  the  third  quarter  of  the  fiscal  year  1953.  A  pronounced  drop  of  4.5 
percent  occurred  during  the  fourth  quarter.  During  the  fiscal  year  1953  high- 
way construction  labor,  materials,  and  equipment  costs  increased  7.0  percent, 
3.5  percent,  and  2.1  percent  respectively. 

There  was  no  shortage  of  contractors  seeking  highway  construction  .jobs. 
During  the  year  5,090  contracts  for  Federal-aid  jobs  were  awarded  to  2.229 
contracting  firms,  averaging  2.3  projects  per  contractor.  The  average  number 
of  bidders  per  project  was  5.3,  compared  with  4.6  bidders  the  previous  year. 

The  shortage  of  highway  engineers  and  technical  assistants  discussed  in  the 
report  for  last  year  continued.  Experienced  engineers  of  State,  county,  and  city 
highway  departments  were  attracted  by  the  higher  salaries  paid  in  private 
employment.  In  some  instances  engineers  resigned  from  public  employment  to 
work  for  consultants  at  higher  salaries  on  highway  plans  contracted  for  by  high- 
way departments.  Through  contracts  with  consultants,  the  highway  depart- 
ments paid  former  employees  higher  salaries  plus  a  surcharge  for  overhead. 
College  graduates  did  not  seek  employment  with  highway  departments  in  the 


The  fiscal  year  extended  from  July  1,  1952.  to  Juno  30,  1953. 
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desired  numbers,  even  thoufrli  offered  salaries  coiinKiraltle  with  those  in  private 
employment.  Tliey  were  eoncerned  ovf^r  salaries  t(»  be  expeeted  w'lien  they 
leached  full  professional  standing. 

In  order  to  partly  meet  tlieir  needs  for  tr(liiiii;i  I  pcrsniuiel,  somo  Slates  e(jn- 
tinued  i>v  niiderlixik  iii-scrvicf  ll-;iiiiiim  pnniraiiis,  iii<-ludint<  proj^rams  for  hi>?h 
school  j;raduates.  Also,  there  vv;is  Sdiiie  iiii]ir(i\-eiiieiil  in  salaries  paid.  Further 
action  in  both  these  areas  is  desii'.-dile  in  view  nf  tlie  l;ii-ue  vnhnne  of  in^diway 
work  that  needs  to  Ix'  done. 

The  Aai'ious  i-el;ii'din.L;  iiillnences  are  iml  i>\'  niiijni-  .signilicanci'  in  accounting 
I'or  failure  to  nial<e  li'reater  progress  toward  an  adeipiate  higiiway  system.  Men, 
materials,  and  equipment  could  have  been  obtained  for  a  much  larger  program. 
The  public  loudly  demanded  better  highways  hut  it  did  not  insist  upon  legi.s- 
lative  action  necessary  to  provide  additional  funds  needed  for  more  rapid 
improvement. 

Thomas  H.  MacDonald  Succeeded  by  Francis  V.  flu  Ponl  as 
Commissioner   of  Public   Roads 

Tliomas  H.  MacDonald,  who  as  Chief  of  lUirean  and  Commissioner  of  Public 
Roads  headed  the  Public  Roads  organization  since  1!)1!>,  retired  on  March  ol,  1953. 
He  was  succeeded  by  Francis  V.  du  Pont  of  Delaware,  a  graduate  of  Massachu- 
setts Institute  of  Technology.  Mr.  du  Pont  served  on  the  highway  commission 
of  Delaware  for  27  years,  and  for  23  years  was  chairman  (d'  tlie  commission. 

The  Federal- Aid  Program 

A  record-breaking  23,626  miles  of  highway  and  street  improvements  were  com- 
pleted during  the  fiscal  year  1953  under  the  Federal-aid  and  Federal  highway 
construction  program.  The  year's  accomplishments  set  a  new  all-time  high, 
measured  both  in  total  mileage  completed  and  opened  to  traffic,  and  in  the  actual 
physical  volume  of  improvements  made. 

Federal-aid  funds  of  $500, million  for  the  fiscal  year,  together  with  remaining 
balances  of  prior  authorizations  and  State  and  local  matching  funds,  financed 
the  program  carried  forward  during  the  year.  Federal-aid  authorizations  of 
$575  million  for  each  of  the  fiscal  years  1954  and  1955  assure  Federal  support  for 
enlarging  the  program  during  the  next  2  years. 

The  23,626  miles  of  highways  completed  during  the  year  included  6,681  miles 
of  highways  and  999  bridges  on  the  Federal-aid  primary  liighway  system  outside 
of  cities  (principal  intercity  routes),  758  miles  of  highways  and  390  bridges  on 
urban  portions  of  the  Federal-aid  primary  highway  system,  15,403  miles  of  high- 
ways and  1,535  bridges  on  secondary  or  farm-to-market  roads,  and  784  miles  of 
highways  in  National  forests,  parks,  public  lands,  and  flood-relief  projects. 
Advancement  of  the  long-term  program  of  eliminating  hazards  to  life' at  railway- 
highway  grade  crossings  included  completion  of  125  crossing  eliminations,  recon- 
struction of  22  inadequate  grade-separation  structui-es,  and  protection  of  356 
crossings  by  flashing  lights  or  other  safety  devices. 

The  scarcity  of  structural  steel,  which  reduced  the  volume  of  bridge  work 
and  was  exercising  a  retarding  Influence  on  related  work  at  the  beginning  of  the 
fiscal  year,  had  been  alleviated  considerably  by  the  close  of  the  year.  The  size 
of  program  for  the  coming  year  appears  to  be  dependent  upon  the  availability 
of  completed  plans  and  funds  to  finance  the  work. 

Projects  for  the  construction  of  21,628  miles  were  programed  during  the  year, 
and  practically  all  of  the  States  were  allotting  funds  apportioned  for  the  fiscal 
year  1954  to  programed  projects.  Contracts  were  awarded  during  the  year  for 
Improvements  to  19,295  miles  of  highways  and   streets.     Construction   put   In 


place  during  the  year  amounted  to  107  percent  of  the  year's  $500-million  authori- 
zation. At  the  year's  end,  construction  was  in  progress  or  scheduled  to  start 
soon  on  21,833  miles  of  highways  and  streets.  Tables  in  the  appendix  show  the 
details  of  accomplishments  during  the  year  and  the  status  of  the  program  at  the 
end  of  the  year. 

Classes  of  Federal- Aid  Work 

Federal  aid  to  the  States  for  highway  construction  since  World  War  II  has 
included  separate  authorizations  for  three  general  classes  of  highways — prim.ary, 
secondary,  and  urban.  The  Federal-aid  Highway  Act  of  1952  authorized  a  total 
of  $550  million  for  each  of  the  fiscal  years  1954  and  1955  for  these  classes  of 
highways,  and  in  addition  authorized  $25  million  each  year  for  improvements  to 
the  National  System  of  Interstate  Highways. 

Federal-aid  primary  highway  system 

Continuously  since  1921,  when  the  Federal  Highway  Act  provided  for  its 
designation,  Federal-aid  funds  have  been  provided  for  improvement  of  the  con- 
nected network  of  principal  highways  comprising  the  Federal-aid  primary  high- 
way system.  Since  World  War  II,  45  percent  of  each  year's  authorization  has 
been  provided  for  improvement  of  primary  highways.  Authorizations  of  primary 
funds  amounted  to  $225  million  for  each  of  the  fiscal  years  1952  and  1953,  and 
$247.5  million  for  each  of  the  fiscal  years  1954  and  1955. 

Federal-aid  secondary  highway  system 

The  Federal  Government  recognizes  an  interest  in  secondary  or  farm-to- 
market  routes,  rural  mail-delivery  routes,  and  school-bus  routes  by  providing  30 
percent  of  the  total  Federal  fund  authorization  for  improvement  of  this  '-lass 
of  road.  Authorizations  of  secondary  funds  amounted  to  $150  million  for  each 
of  the  fiscal  years  1952  and  1953,  and  $165  million  for  each  of  the  fiscal  years 
1954  and  1955. 

Federal-aid  urban  primary  system 

Federal  funds  for  aiding  in  the  construction  of  the  modern  expressways 
urgently  needed  to  facilitate  the  free  flow  of  trafiic  into  and  through  our  large 
cities  and  metropolitan  areas  account  for  the  remaining  25  percent  of  annual 
Federal-aid  authorizations.  Authorization  of  urban  funds  amounted  to  $125 
million  for  each  of  the  fiscal  years  1952  and  1953,  and  $137.5  million  for  each 
of  the  fiscal  years  1954  and  1955.  Approximately  one-eighth  of  the  primary 
funds,  which  are  available  for  expenditure  on  any  part  of  the  system,  heretofore 
have  been  utilized  for  improvements  in  urban  areas. 

National  System  of  Interstate  Highways 

Authorization  of  a  fourth  class  of  funds,  for  improvement  of  the  National 
System  of  Interstate  Highways,  was  contained  in  the  Federal-aid  Highway  Act 
of  1952.  The  1952  act  authorized  $25  million  for  each  of  the  fiscal  years  1954 
and  1955  for  its  improvement. 

Status  of  Work  at  End  of  Fiscal  Year 

The  active  program  of  projects  for  which  plans  had  been  approved  or  work  had 
started  at  the  close  of  the  fiscal  year  (table  2  of  appendix)  comprised  improve- 
ments to  20,929  miles  of  highways  and  streets  and  3,826  bridges  in  the  Federal- 
State  cooperative  program.  These  improvements  had  a  total  estimated  cost  of 
$1.77  billion,  including  $906  million  of  Federal  funds.  This  work  included  the 
elimination  of  311  railway-highway  grade  crossings,  the  reconstruction  of  39 
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obsolete  grarte-separation  slructiires,  and  the  protection  of  200  ra il way-high waj' 
grade  erossiiigs  by  iii.stalliiig  llasliiiig  lights  or  nihcr  i)rotective  devices.  Oilier 
\vorl<;  uiKh'r  progi-ams  for  iiiiproveiiieiit  in  .\atinn;ii  foi'ests  and  ])arl<s,  imblic 
lands,  and  Hood  relief  involved  iniproveineids  I'l  an  additional  !)()4  nules  of  higb- 
way.s  at  a  total  cost  of  $.")(;  iiiillion,  inclnding  S;.">1   inillidn  id'  l-'cdcral  fnnds. 

The  National  System  of  Interstate  Highways 

The  National  System  of  Interstate  Highways,  authorized  by  Congress  in  11)44, 
includes  those  important  and  heavily  traveled  i-ontes  connecting  the  i)rincipal 
metropolitan  areas,  cities,  and  industrial  centers  in  the  continental  United  States. 
Although  the  mileage  is  small — limited  to  40,000  miles — in  conii)arison  to  the 
total  mileage  of  highways,  its  routes  provide  a  network  of  vital  imporlance  to 
defense  activities,  to  the  movement  of  the  ever-increasing  volume  id"  conniiodilics 
by  trucks,  and  to  the  traveling  public  in  general. 

Recognizing  the  importance  of  this  netwoi'k  of  highways  to  the  national  econ- 
omy, the  Congress  provided,  in  the  Federal-aid  Highway  Act  of  10r)2,  $2.1  million 
lor  exclusive  use  in  the  improvement  of  the  interstate  system  in  each  (jf  the  liscal 
years  19r>4  and  195.J.  Prior  to  this  time  improvements  to  highways  on  the  inter- 
state system  were  made  with  funds  provided  for  the  Federal-aid  primary  high- 
way system.  Approximately  one-third  of  primary  funds  and  nearly  one-half  of 
urban  funds  assigned  to  projects  by  the  States  since  World  War  II  have  been  for 
improvement  of  the  interstate  system. 

Of  the  funds  provided  specifically  for  the  interstate  system  for  the  fiscal  year 
ending  June  30,  1954,  projects  to  cost  nearly  $15  million  have  been  programed. 
Plans  have  been  approved  for  projects  involving  62  percent  of  the  funds 
programed. 

In  addition  to  the  funds  provided  specifically  for  the  improvement  of  highways 
on  the  interstate  system,  substantial  use  continues  to  be  made  of  Federal-aid 
primary  and  urban  highway  funds  for  the  improvement  of  these  highways.  Ap- 
proximately $130  million  of  primary  and  urban  funds  are  currently  programed 
for  interstate  system  improvement. 

Inasmuch  as  the  Federal  funds  are  matched  in  an  approximately  equal  amount 
by  funds  under  the  control  of  the  States,  the  $140  million  of  Federal  funds  now 
programed,  including  interstate  funds,  represent  work  on  the  interstate  system 
estimated  to  cost  $270  million  on  1,117  miles  of  highway. 

There  are  1,192  miles  of  the  interstate  system  currently  under  improvement 
at  a  total  cost  of  $423,711,307,  including  $212,810,056  of  Federal-aid  funds.  Dur- 
ing the  fiscal  year,  construction  work  on  1,481  miles  was  completed  with  Federal- 
aid  participation.    The  total  value  of  this  work  was  $242,809,983. 

Progress  during  the  past  5  years  in  completing  interstate  system  improvements 
with  Federal  funds  is  shown  in  table  1.  There  has  been  a  progressive  increase 
in  the  mileage  completed  each  year.  At  the  close  of  the  fiscal  year  a  total  of  6,417 
miles  of  system  improvements  had  been  completed  with  Federal  funds  made 
available  since  AVorld  War  II.  Total  cost  of  these  improvements  was  $954,756,415, 
including  $489,364,199  of  Federal  funds. 

Table   1. — Projects  completed  on  the  IMational  System  of  Interstate  Highways 
with  Federal  funds  by  fiscal  years,  1949—53 


Fiscal  year 

Total  cost 

Federal  funds 

Miles 

1949 

Millions 
$109. 6 
168.5 
166.5 
193.0 
242.8 

Millions 
$57.9 
87.9 
85.8 
98.2 
125.0 

922 
979 

1950 

1951 

1952 . 

1953_- . 

1,481 

In  the  widespread  public  dissatisfaction  over  the  lack  of  adequate  highways 
the  condition  of  the  main  routes — those  that  compose  the  interstate  system — is 
singled  out  particularly  for  complaint.  This  is  to  be  expected,  since  these  are 
the  roads  used  by  large  groups  and  classes  of  our  population  and  the  roads 
generally  are  inadequate  for  the  service  required  of  them.  In  a  survey  of  the 
condition  of  rural  portions  of  the  interstate  system  it  was  found  that  only  24 
percent  of  the  mileage  was  adequate  for  present  traffic  and  76  percent  was  in 
need  of  improvement  or  reconstruction.  On  16  percent  of  the  mileage  the  need 
was  considered  critical. 

Table  1  shows  that  less  than  1,500  miles  of  the  interstate  system  were  improved 
in  the  Federal-aid  program  of  the  past  fiscal  year.  A  much  more  rapid  rate  of 
construction  is  required  if  the  37,800-mile  system  is  to  be  made  adequate  within 
a  reasonable  period  of  years. 

Improvement  of  Urban  Highways 

There  was  a  substantial  increa'se  in  the  mileage  of  urban  arterial  routes  com- 
pleted and.  opened  to  traffic  during  the  fiscal  year.  Many  obstacles  encountered 
in  the  first  years  of  urban  highway  improvement  had  been  overcome  and  the 
program  was  in  full  swing  during  the  past  year.  The  Federal-aid  urban  funds 
assigned  to  programed  projects  during  the  year  amounted  to  $164,279,462,  plans 
\yere  approved  for  projects  to  whicli  $154,646,512  were  assigned,  and  projects 
placed  under  construction  involved  $144,782,262  of  Federal  funds.  For  projects 
in  urban  areas  financed  from  primary  and  urban  funds,  nearly  $300  million  in 
State  and  Federal  funds  were  spent  on  projects  completed  during  the  fiscal  year 
for  construction  on  758  miles  of  arterial  routes. 

The  States  which  had  the  most  effective  programs  were  those  which  had  indi- 
viduals or  sections  or  departments  charged  with  the  sole  responsibility  of  process- 
ing highway  projects  in  urban  areas.  The  cities  which  made  the  most  rapid 
progress  were  those  in  which  local  officials  participated  fully  in  the  cooperative 
planning  and  engineering  and  in  which  the  desire  for  improvements  was  strong 
enough  to  induce  the  provision  of  local  funds  in  substantial  amounts,  particularly 
for  rights-of-way.  During  the  year  there  was  a  noticeable  increase  in  cooper- 
ation between  cities,  counties,  and  State  highway  departments  to  expedite  this 
work.  There  was  also  a  distinct  tendency  to  devote  more  funds  to  the  acquisition 
of  rights-of-way  for  future  projects,  and  to  prevent  the  erection  of  buildings 
that  it  would  be  necessary  to  acquire  in  future  years.  This  is  particularly  im- 
portant in  those  urban  and  suburban  areas  where  there  is  rapid  and  continuing 
development  of  residential,  commercial,  and  industrial  areas.  The  advance  ac- 
quisition of  rights-of-way  has  another  desirable  effect  in  that  it  enables  plans  for 
urban  areas  to  proceed  in  an  orderly  manner  because  the  arterial  routes,  the 
backbone  of  any  city  plan,  are  studied  along  with  all  other  phases  of  city  planning. 

Federal-aid  urban  funds  were  used  almost  exclusively  for  high-type  improve- 
ments such  as  expressways  and  major  arterials :  66  percent  of  these  funds  were 
used  on  expressway  construction,  16  percent  on  other  multilane  divided  high- 
ways, 9  percent  to  reduce  hazards  at  railway-highway  crossings,  and  9  percent 
for  other  classes  of  improvements. 

In  examining  the  expressways  placed  in  operation,  two  facts  are  outstanding : 
The  volume  of  traffic  using  each  expressway  is  far  in  excess  of  the  volume 
estimated  during  the  planning  stage,  so  that  the  economic  benefits  of  the  improve- 
ments are  far  greater  than  were  anticipated ;  and  the  effect  on  value  of  land 
adjacent  to  the  expressways  was  extremely  favorable  without  adverse  effects 
elsewhere.  Surveys  thus  far  made  indicate  that  the  relief  of  congestion  on 
old  routes  from  which  through  traffic  was  diverted  to  expressways  or  other 
high-type  arterials  has  resulted  generally  in  improved  business  for  those  estab- 


lisliiiH'iils  .-iloiii;  llic  (j|(l  i-diilcs  Ili.-il  rely  cliiclly  I'm-  llirir  suslcii.-iiicc  on  local 
Iriidc. 

'I'lic  fclicl'  of  IraMil-  cdiiiicsl  inn  in  nrlian  and  sulmilian  areas  coiil  iiiiics  lo  !)(? 
a  major  urohlcni  due  lo  the  sicad.s  inncasr  in  ihc  nundjcr  (d'  motor  \<'hiclcs. 
It  is  difficult  lo  imajiinc  I  lie  nia.unilndc  (jT  I  Ik-  cnimcslion  wiiicli  wonid  now  b(( 
presenl  in  many  cilics  if  (he  nrhan  arlcrials  now  coni|)lclcd  and  in  nsc  wcr*' 
not  iiviiiliililc. 

Many  Stale  hi,^li\\a\'  dcpai-|  mcnls  iiavc  made  conlinncd  use  of  ci.nsullinf^ 
f  engineers  lo  iii-epare  plans  for  nrhan  liiLiiiways  Iccanse  of  I  he  lar^e  pi-n;:rams 
and  the  conlinue<l  sliorlaj;e  <d'  technical  personnel,  particularly  those  e.\jterienc<'d 
in  the  location  and  desijiii  of  nrhan  arterial  highways,  'i  he  hest  form  of  such 
use  of  ecjusultinf;-  enjiineers  lias  heen  for  I  he  production  of  the  jilans,  specifications. 
and  estinndes  following;  the  plannini:  and  prelinunary  desljiu  hy  engineers  of 
the  State  liifihway  departnuMits.  In  this  phase  of  tlie  work,  staff  enj^ineers 
of  the  Bureau  liave  been  called  on  hy  sexcral  State  liijiliway  depai'tinents  to 
assist  them  directly  and  for  Riddance  in  the  pi'epai'at  ion  of  preliminary  ]ilans 
for  expressways  and  other  major  aiierial  lii.uhways. 

Work  on  Outstanding  Federal-Aid  Projects 

Tlie  number  and  character  of  major  projects  to  serve  very  iarge  traffic  volumes 
was  more  Impressive  than  in  any  previous  year.  A  review  of  the  numerous 
sections  of  highway  built  at  costs  many  times  those  of  highways  in  similar 
locations  some  .years  ago  shows  little  that  is  entirely  new  in  highway  design. 
However,  it  does  show  a  general  adoption  of  practices  that  have  been  much 
talked  about  but  too  little  used  because  of  inadequacies  of  laws,  pressure  of 
special  groups,  and  cost.  More  four-lane  divided  highways  on  wide  rights-of- 
way  are  being  built  than  ever  before.  In  some  instances  only  two  lanes  are 
built  at  one  side  of  the  center  line  because  construction  of  the  second  pair 
of  lanes  must  be  deferred  for  a  few  years.  Control  of  access  has  become  recog- 
nized as  a  necessary  feature  of  heavily  traveled  routes.  The  number  of  instances 
in  which  old  roads  have  been  abandoned  to  secondary  use  and  a  new  road 
built  entirely  on  new  location  has  increased  greatly.  Highway  departments 
are  locating  the  new  highways  to  skirt  rather  than  pass  directly  through  towns 
and  smaller  cities,  possibly  because  the  businessmen  of  smaller  places  now 
recognize  that  through  traffic  brings  many  troubles  and  little  benefit.  Main 
routes  across  mountain  passes  are  being  rebuilt  to  widen  and  straighten  them. 
^^'here  such  construction  is  on  a  two-lane  road  a  third  lane  is  frequently  provided 
for  the  slower  vehicles  ascending  long  grades.  Typical  examples  of  improve- 
ments being  made  with  Federal  assistance  are  described  in  the  following 
paragraphs. 

Brooldyn-Queens  Expressway. — The  Brooklyn-Queens  Expressway  in  New 
York  City  is  projected  to  begin, at  a  point  opposite  the  tip  of  Manhattan,  where 
the  Brooklyn-Battery  Tunnebeiiierges,  and  extend  in  a  northeasterly  direction 
through  the  business  and  industrial  section  of  Brooklyn  for  a  distance  of  11 
miles.  The  route  intersects  four  routes  leading  to  East  Ixiver  crossings  to  Man- 
hattan, including  the  historic  Brooklyn  Bridge,  and  will  connect  with  major  park- 
ways now  in  use.  During  the  year  a  short  section  of  expres.sway  and  a  connection 
to  Williamsburg  Bridge  leading  to  Manhattan  were  completed.  This  permitted 
placing  in  service  a  l^^-mile,  six-lane  section  that  is  being  used  by  30,000  vehicles 
each  day.  This  removal  of  traffic  from  city  streets  has  greatly  reduced  congestion 
and  expedited  cross-town  movements.  The  completed  section  has  a  steel  viaduct 
1  mile  long.  The  entire  project  is  of  such  size  as  to  require  several  years  for 
completion.  Work  was  in  progress  on  an  additional  section  at  tiie  end  of  the 
year. 

276413—53 2  7 


The  Brooklyn— Queens  Expressway  in  New  York  City,  from  the  Williamsburg 
Bridge  plaza  in  Brooklyn  to  the  Kosciusko  Bridge  to  Queens  (in  the  back- 
ground^. 

Pennr-Lincoln  Parhway. — With  the  formal  opening  of  the  multi-million  dollar 
Squirrel  Hill  Tunnel  in  June  of  this  year,  traffic  began  to  flow  on  Pennsylvania's 
most  modern  highway  facility,  the  four-  and  six-lane  divided,  controlled  access, 
Penn-Lincoln  Parkway  East. 

Beginning  on  U.  S.  22  east  of  Pittsburgh,  the  parkway  extends  7  miles  in  a 
westerly  direction  into  the  heart  of  Pittsburgh.  TraflBc  was  estimated  at  40,000 
vehicles  a  day  at  the  east  end  and  80,000  at  the  present  terminus.    Peak-hour 


8 


traffic,  which  previously  moved  at  a  snail's  pace  along  narrow  congested  sti-eets, 
now  flows  smoothly  along  the  parkway,  unimpeded  by  traffic  lights,  stop  signs, 
heavy  grades,  or  sharp  curves.  Five  interchanges  strategically  located  along 
this  7-mile  section  enable  the  free  entry  and  departure  of  traffic  witiiout  inter- 
ference to  the  flow  of  through  traffic. 

Formidable  obstacles  were  encountered  in  Itiiilding  (be  Siiuiiid  ilill  'I'liniK!!, 
twin  two-lane  tubes  approximately  4,200  feet  in  length  located  beneath  an  expen- 
sive residential  urea.  Now  completed,  the  tunnel  incorporates  the  most  modern 
design,  including  many  outstanding  features  for  the  convenience  and  safety  of 
the  motorist. 

While  tbe  Penn-Lincoln  Parkway  East  contilbutes  nuich  lb  the  relief  of 
traffic  congestion  in  Pittsburgh,  it  will  render  its  greatest  benefit  only  when  other 
sections  of  the  parkway  system,  now  under  construction  or  in  the  design  stage,  are 
completed. 


The  new  Penn— Lincoln  Parkway  East  provides  free  flow  for  up  to  80,000 
vehicles  a  day  into  the  heart  of  Pittsburgh,  Pa.,  from  the  east. 

U.  S.  119  relocated,  through  Logan,  West  Virginia. — Since  motor  vehicles  first 
appeared  in  numbers  in  Logan  County,  W.  Va.,  one  of  America's  largest  coal- 
producing  areas,  travel  into  and  through  the  city  of  Logan  has  been  seriously 
retarded.  There  was  only  one  route  through  the  city,  consisting  in  part  of  two 
narrow  one-way  streets  and  a  section  of  one  narrow  street  used  for  two-way 
traffic.  At  a  railroad  grade  crossing,  long  trains  of  coal  passed  slowly  while 
switching  to  another  track,  and  blocked  traffic  for  long  periods.  At  certain 
hours,  approximately  an  hour  was  needed  to  travel  1  mile. 

Between  the  steep  mountainside,  railway  tracks  and  buildings  in  a  narrow 
valley  occupied  all  space  except  the  Guyandot  River,  so  the  river  itself  was 
adopted  for  the  location  of  a  four-lane  divided  highway.  This  new  highway, 
built  on  a  rock  fill  in  the  river,  is  used  by  8,500  vehicles  a  day,  which  enter  or 
leave  at  the  termini  and  three  intermediate>access  points.  Other  units  of  the 
master  highway  plan,  now  in  the  planning  stage,  will  eliminate  the  railroad 
grade  crossing  and  other  obstructions,  correcting  at  Logan  and  environs  one 
of  the  State's  most  congested  traffic  areas. 


Relocation  of  U.  S.  119  through  Logan,  W.  Va.,  in  a  narrow  valley  where  all 
space  was  occupied,  ivas  accomplished  by  building  the  new  highway  on  a  rock 
fill  in  the  river. 

Relocation  of  routes  in  North  Carolina. — U.  S.  29  has  been  aptly  described  as 
the  "main  street  of  North  Carolina,"  serving  as  it  does  a  wide  band  of  textile, 
furniture,  and  tobacco  manufacturing  through  the  mid-State  area.  To  the 
large  volume  of  industrial  traffic  generated  by  this  territory  is  now  added  the 
long-range  traffic  and  heavy  trucking  of  the  interstate  system,  which  coincides 
with  U.  S.  29  from  Greensboro  to  South  Carolina. 

The  old  three-lane  road  connecting  Greensboro,  High  Point,  and  Thomasville 
became  intolerably  congested  due  to  heavy  traffic,  frequent  side-road  entrances, 
and  almost  continuous  roadside  development.  The  many  accidents  resulting 
from  this  condition  necessitated  a  greatly  reduced  speed  limit,  and  the  entire 
road  was  little  better  than  a  city  street.  The  section  of  first  concern  was  in 
Thomasville,  where  tl;e  route  passes  through  one  of  the  principal  streets  which 


This  relocation  of  lu.  3.  29  ia  Oypa.ss  J  homasiille,  N.  C,  has  relieved  the 
congestion  shown  in  the  inset.  The  new  four-lane  road,  temporarily  closed 
beyond  the  overpass,  is  being  extended  to  Greensboro. 
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i,s  badly  crowded  by  railway  tracks,  industry,  and  retail  devoloidtioiit.  Long- 
I'uiige  plannin.i;'  to  improve  lliis  section  was  started  durin;;-  tlie  war.  Tiiis  study 
was  later  expanded  to  include  an  aci-i;il  siii\cy  of  I  In-  roincident  routes  U.  S.  29 
and  70  near  Thomasville  and  culniiniilcd  in  a  maslcr  iilnu  for  fliese  routes  52 
nules  in  length.  The  solution  nf  tlic  'I  linnias\  illc  pinlilrni  was  obviously  a  relo- 
cation north  of  town  whicii  avoided  (be  iieavy  cxiiense  of  an  urban  iniiirovcnient 
and  saved  time  and  travel  distance  for  Ibroufib  trallic.  Since  it  cut  across  a 
loop  in  the  old  road,  it  was  ideally  stated  for  stage  construction. 

A  four-lane  divided  highway  f)  miles  in  length  has  been  comi)leted,  witli  foni- 
highway  separation  structures  ai'id  one  railroad  overpass.  All  important  cross 
traffic  is  separated  by  overcrossing  or  undercrossing  and  access  from  abutting 
property  is  controlled  by  means  of  service  roads,  which  are  being  built  and 
surfaced  as  the  need  arises. 

Cleveland-Lakeland  Freetoay. — The  Lakeland  Freeway  is  an  arterial  highway 
along  the  shore  of  Ijake  Erie  in  an  eastwardly  direction  from  downtown  Cleve- 
land. Ultimately  it  will  become  an  east-west  segment  of  the  arterial  system  for 
Cleveland,  carrying  U.  S.  20  traffic  from  the  eastern  boundaries  of  the  city  to 
downtown  Cleveland  and  connecting  with  a  proposed  inner  belt  as  well  as  serving 
as  a  distributor  in  local  urban  traffic  movements. 

Construction  of  0  miles  of  divided  highway  on  this  route  was  well  advanced. 
The  two  roadways  are  generally  separated  by  a  10-foot  median.  A  2i/^-mile 
section  extending  eastward  from  the  business  district  will  have  eight  lanes 
which  are  expected  to  carry  in  excess  of  45,000  vehicles  per  day.  The  remaining 
eastern  segment  consists  of  four  and  six  lanes.  Througliout  its  length  the  arterial 
will  have  controlled  access,  with  no  crossings  at  grade.  Five  major  interchanges 
will  provide  connections  to  city  streets,  parli  roadways,  recreational  areas,  and 
large  publicly  owned  parking  lots.  It  was  necessary  to  build  a  cellular  seawall 
to  protect  portions  of  the  project  located  beyond  tlie  present  lake  shore. 

Calumet  Tri-State  Expressxvay  in  Illinois  and  Indiana. — Completion  of  16  miles 
of  the  Calumet  Tri-State  Expressway  has  resulted  in  an  excellent  approach  of  the 
interstate  system  to  Chicago  from  the  south  and  east.  The  route  is  located  in 
Illinois  and  Indiana  and  avoids  the  southeast  section  of  the  Chicago  metropolitan 
area  in  which  heavy  industry  is  situated,  including  the  second  largest  steel  center 
in  the  nation.  The  first  4-mile  section  of  the  expressway  was  opened  to  traffic 
in  December  19.31  and  the  remainder  of  the  completed  portion  was  opened  in 
October  1952. 

The  facility  consists  of  a  four-  and  six-lane  divided  highway,  5  miles  being 
the  reconstruction  of  an  existing  controlled-access  highway,  and  new  construc- 
tion to  interstate  highway  standards  with  full  control  of  access  for  8.5  miles  in 
Illinois  and  2.5  miles  in  Indiana.  This  expressway  facilitates  travel  to  downtown 
Chicago  via  the  famous  Outer  Drive,  thereby  providing  a  free-flowing  facility 
for  much  of  the  way  from  a  point  in  Hammond,  Ind.,  at  a  junction  with  U.  S.  6 
and  U.  S.  41.  Ample  right-of-way  was  purchased  for  full  control  of  access, 
including  service  drives  where  required,  the  width  being  300  feet  or  greater  as 
conditions  dictated.  Where  two  24-foot  pavements  have  been  constructed,  pro- 
vision is  made  for  additional  lanes  when  needed  in  the  future  by  using  a  50-foot 
depressed  median. 

Prior  to  construction  it  was  estimated  that  the  average  daily  traffic  at  the 
State  line  would  be  9,750  vehicles  and  on  other  sections  of  the  highway  aliout 
24,000  vehicles.  The  1952  traffic  counts  show  an  average  weekday  volume  of 
16,509  vehicles  at  the  State  line  and  27,000  vehicles  at  other  sections  of  the 
highway.  C(n-responding  sununer  Sunday  traffic  counts  are  28,000  and  40,000 
vehicles,  respectively.  Travel  time  between  terminals  is  17i/i>  minutes  on  the 
expressway  and  ;57  minutes  on  parallel  streets  during  most  hours.     During  rush 
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hours  the  expressway  permits  a  saving  of  30  minutes.  There  have  been  no  fatal- 
ities or  accidents  involving  serious  personal  injury  or  major  property  damage 
since  the  expressway  was  opened. 

Construction  was  continuing  in  Indiana  with  the  objective  of  completing  the 
route  to  a  junction  with  U.  S.  20,  approximately  2  miles  east  of  Gary.  Future 
plans  in  Illinois  include  a  connecting  expressway  to  the  south,  a  western  ex- 
tension that  will  tie  in  with  a  direct  south  route  expressway  from  the  Chicago 
loop,  and  other  radiating  expressways. 


The   Calumet   Tri-State   Expressway   near   Gary,  Ind.      This   expresstvay   is   an 
important  approach  to  Chicago  from  the  south  and  east. 

Florida  interstate  system  improvement.— An  example  of  the  progress  being 
made  in  the  relief  of  traffic  congestion  in  Florida  is  the  10.4-mile  improvement 
on  the  interstate  system '  between  Miami  and  Hollywood,  which  was  nearing 
completion.  This  section  is  located  from  1  to  2  miles  west  of  and  roughly 
parallel  to  U.  S.  1  between  these  points.  It  is  the  first  improvement  on  what 
will  ultimately  be  a  new  highway,  extending  from  Miami  northward  approxi- 
mately 95  miles,  where  it  will  merge  with  U.  S.  1  between  West  Palm  Beach 
and  Fort  Pierce. 

The  new  improvement  is  a  four-lane  divided  highway  having  two  24-foot 
high-type  bituminous  pavements  separated  by  a  depressed  grass  median  gen- 
erally 64  feet  in  width.  It  has  controlled  access  with  sufficient  right-of-way 
for  service  roads  where  needed.  There  is  one  major  highway  intersection 
within  the  limits  of  the  section  being  improved.  The  intersecting  route  crosses 
the  improvement  on  a  concrete  overpass  structure.  Necessary  interchange  move- 
ments at  this  point  are  afforded  by  a  modified  cloverleaf  system  of  connecting 
ramps.  An  important  function  of  the  interchange  is  the  dispersal  of  traffic 
using  the  major  route  to  connections  with  the  beaches  and  intermediate  points 
in  Miami  via  existing  north-south  arterial  thoroughfares. 

U.  S.  1  north  of  Miami,  paralleling  the  improvement,  carries  14,000  vehicles 
per  day.  Vehicles  are  slowed  by  traffic  lights  in  numerous  municipalities  and 
ribbon  developments  between  them.  The  average  speed  has  been  27.5  miles 
per  hour.  On  the  new  improvement,  vehicles  will  be  able  to  move  at  any  de- 
sired speed  up  to  the  legal  limit  of  60  miles  per  hour. 
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Wide   right-of-way  and  control  of  access  are  important  features  of  this 
improvement  on  the  interstate  system  near  Miami,  Fla. 

When  completed  throughout  its  entire  length,  the  new  route  will  materially 
relieve  the  acute  traffic  congestion  on  U.  S.  1  and  also  on  U.  S.  441,  an  important 
parallel  route  to  the  west.  Acquisition  of  necessary  rights-of-way  and  prepa- 
ration of  plans  were  in  progress  for  continuation  of  the  new  facility  north 
of  Hollywood.     Additional  construction  at  an  early  date  was  planned. 

Baton  Rouge-Neio  Orleans  Highway. — That  portion  of  TJ.  S.  61  in  East  Baton 
Rouge  Parish  between  Baton  Rouge  and  New  Orleans,  La.,  was  being  built  on 
a  new  location  for  the  third  time.  The  first  road  was  constructed  just  back 
of  the  Mississippi  River  levee  and  was  safe  for  speed  not  exceeding  30  miles 
per  hour.  A  second  road  was  constructed  in  1930.  This  improvement  was 
located  several  miles  back  from  the  river  and  surfaced  with  asphalt  and  con- 
crete pavement  18  feet  in  width.  Design  speed  was  45  miles  per  hour.  The 
third  improvement,  which  was  nearing  completion  at  the  end  of  the  fiscal  year, 
is  on  a  new  right-of-way  300  feet  in  width.  Two  24-foot  concrete  roadways, 
separated  by  a  30-foot  depressed  median,  have  been  constructed,  and  sufficient 
right-of-way  was  obtained  for  future  service  roads.  This  section  will  soon 
become  a  link  in  a  four-lane  divided  highway  between  Krotz  Springs  and  New 
OrleanS;^  a  distance  of  122  miles.  Traffic  has  averaged  approximately  7,000 
vehicles  per  day. 

Improvement  of  TJ.  8.  77  in  Oldalioma. — Great  improvement  was  made  on  a 
section  of  U.  S.  77,  the  interstate  system  route  connecting  Oklahoma  City  with 
Dallas  and  Fort  Worth,  one  of  the  most  heavily  traveled  highways  in  the  State. 
The  improvement  completed  near  the  end  of  the  year  begins  near  Oklahoma 
City  and  consists  of  t\yo  24-foot  asphaltic  concrete  surfaces  separated  by  a  30- 
foot  median  strip  for  4.6  miles.  On  the  remaining  4.8  uailes  only  one  24-foot 
strip  of  paving  was  placed.  It  was  offset  to  one  side  of  the  200-foot  right-of- 
way  to  permit  eventual  completion  as  a  divided  highway.  This  improvement 
is  on  new  location  and  replaces  an  obsolete  18-foot  pavement  constructed  in  1925 
on  poor  alinement  with  dangerously  short  sight  distances. 

The  old  route  passes  through  the  heart  of  Moore,  directly  in  front  of  the  public 
school,  and  through  the  business  district  of  Norman  on  a  narrow  street  where 
much  time  was  lost  because  of  congestion.     The  new  route  skirts  Moore  and 
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passes  a  mile  west  of  Norman.  It  is  expected  tliat  this  bigliway  will  serve  as  a 
demonstration  to  towns  and  smaller  cities  of  the  advantage  of  having  through 
highways  removed  from  the  business  district. 

Interstate  route  near  Kansas  City  improved. — One  of  the  worst  sections  of  the 
interstate  system  routQ  from  Kansas  City  through  Newton  and  Wichita,  Kans., 
to  Oklahoma  City  began  about  4  miles  west  of  Kansas  City  and  extended  for  14 
miles  through  Olathe.  Other  sections  between  Kansas  City  and  Wichita  had 
been  made  four-lane  divided  highways  but  this  section  had  a  rough  brick  pave- 
ment only  IS  feet  wide,  laid  in  1925.  It  had  sharp  curves,  twisted  its  way 
through  two  towns,  and  crossed  the  Santa  Fe  Railroad  at  grade.  In  a  3-month 
period  there  were  19  accidents. 

A  new  highway  has  been  built  on  an  entirely  new  location.  Towns  are  by- 
passed and  grades  are  separated  at  two  railroad  crossings,  one  State  highway, 
and  two  city  streets.  The  surface  is  24  feet  wide  and  is  so  located  on  the  wide 
right-of-way  as  to  permit  two  additional  lanes  in  the  future.  The  traflBc  fore- 
cast for  1952  was  5,000  vehicles  per  day  but  near  the  end  of  the  fiscal  year  traffic 
ranged  from  6,500  to  7,500  vehicles  per  day  on  the  new  facility. 

Denver-Puelilo  Highway. — During  the  past  6  years  Colorado  has  been  recon- 
structing the  main  highway  south  from  Denver  through  Colorado  Springs  and 
Pueblo,  a  distance  of  114  miles.  U.  S.  routes  85  and  87  coincide  on  this  section 
of  the  interstate  system.  This  work  has  consisted  of  reconstructing  portions 
of  the  old  road,  constructing  a  new  section  to  shorten  the  travel  distance,  and 
building  a  new  road  parallel  to  the  existing  road,  thus  obtaining  immediately  a 
four-lane  divided  highway.  It  is  planned  to  complete  a  foiu--lane  divided  high- 
way from  Denver  to  Pueblo. 

At  the  end  of  the  year,  work  was  under  way  on  various  projects  that  will 
result  in  the  expenditure  of  $1.8  million  in  the  calendar  year  1953.  Benefits 
derived  from  this  new  construction  include  shortening  of  the  road  approxi- 
mately 4  miles,  widening  pairs  of  travel  lanes  from  IS  to  24  feet,  and  constructing 
a  four-lane  divided  highway  to  provide  greater  safety. 


U.  S.  85  and  87  betiveen  Denver  and  Pueblo,  Colo.,  is  being  converted  to  a 
four-lane  highway  by  construction  of  a  new  road  parallel  to  the  old  road. 
The  latter  is  being  improveil  wherever  necessary. 
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Chcyenne-Larumic  H'ujhway. — Truiiscoiitiiioiital  roul(!  U.  S.  .'>()  iicrdss  Wyoming 
is  ;i  part  of  the  iiiterstjite  system  and  is  used  l)y  imiiiei'ous  heavy  trucks  in  cross- 
country travel.  A  serious  condition  existed  al  Slicriii;in  Hill,  the  hi;il;est  ixiinl  on 
the  route  with  a  summit  at  <S,y35  feet.  A  steeij,  narrow,  winding  road  ovei-  Ihe 
summit  caused  numerous  accidents.  Over  a  half-million  cuhic  yards  of  rock  were 
iilasted  in  building  a  wide,  modern  road  over  the  summit  and  in  the  canyon  to  the 
west.  Since  grades  could  not  be  greatly  reduced,  a  third  lane  was  built  on  tin- 
umrade  side  for  slow-moving  vehicles  (see  cover  illusi  ralion).  I'assini;-  is  now 
liossible  at  any  point. 

Miaini-Superior  J/ i(/liira)j  in  Arizona. — Completion  of  the  Queen  Creek  Innnd 
ill  the  early  part  of  1!).53  brought  to  a  close  a  construction  progi-am  of  the  Arizona 
Highway  Department,  begun  in  19o7,  I'or  improvement  of  a  19.9-mile  section  of 
U.  S.  60-70  between  the  mining  towns  of  Superior  and  Mianji.  The  area  traversed 
is  mountainous,  with  steep,  rocky  slopes  and  precipitous  canyons. 

The  original  road  was  constructed  in  1920-22,  mostly  with  Federal  aid.  This 
road  had  many  sharp  curves,  but  was  adequate  for  the  traffic  at  that  time.  By 
193.J,  however,  the  traffic  had  increased  to  1,000  vehicles  per  day,  and  it  was 
apparent  that  the  original  road  would  soon  be  inadequate.  During  the  period 
from  1937  to  early  1942,  approximately  10  miles  of  the  easier  sections  were 
reconstructed  so  as  to  permit  speeds  up  to  60  miles  per  hour. 

Work  was  suspended  during  the  war  years  but  was  resumed  early  in  1946  on 
tlie  more  difficult  sections  and  continued  without  interruption  until  completion 
in  April  1953.  The  new  construction  reduced  the  overall  distance  to  16.7  miles 
and  it  is  now  possible  for  the  average  driver  to  cover  the  di.stance  between 
Superior  and  Miami  in  20  to  2.j  minutes.  Prior  to  reconstruction  the  minimum 
driving  time  was  45  minutes  and  quite  often  it  took  more  than  an  hour  because 
of  the  slow-moving  trucks  and  infrequent  passing  opportunities.  During  1952 
the  average  daily  traffic  was  2,500,  of  which  about  15  percent  was  trucks. 

The  postwar  work  included  straightening  and  widening  a  section  through  a 
canyon  with  sheer  rock  walls,  the  construction  of  two  large  steel  arch  bridges, 
and  a  tunnel  approximately  one-fourth  mile  long. 

Santa  Ana  Freeway  in  California. — One  of  the  vital  sections  of  the  interstate 
system  and  one  of  the  most  important  arteries  of  the  freeway  system  serving  the 
Los  Angeles  area  is  the  Santa  Ana  Freeway.  It  begins  at  a  connection  with  the 
famous  Hollywood  Freeway  in  the  heart  of  downtown  Los  Angeles  and  extends 
32  miles  southeasterly  to  Santa  Ana.  Together  with  the  Hollywood  Freeway,  a 
continuous  route  of  great  strategic  value  is  being  provided  which  will  carry  large 
\olumes  of  traffic  into  or  through  the  congested  Los  Angeles  area  safely  and 
with  a  minimum  of  interference  or  delay. 

Sixty  construction  contracts  have  been  awarded  on  the  Santa  Ana  Freeway, 
thirty  of  which  have  utilized  Federal-aid  funds.  In  clearing  the  rights-of-way,  it 
has  been  necessary  to  move  1,171  buildings  and  demolish  40. 

The  inception  of  this  freeway  dates  back  about  12  years  and  the  work  accom- 
plished to  date  is  the  result  of  close  cooperation  between  City,  County,  State, 
and  Federal  officials.  The  first  construction  was  undertaken  in  1946  and  each 
succeeding  year  bas  seen  additional  units  placed  under  contract.  The  first 
section  opened  to  traffic  was  near  Santa  Ana.  Recently  an  S-mile  section  south- 
east of  the  Los  Angeles  Civic  Center  was  opened  to  the  great  benefit  of  traffic 
entering  the  city.  It  is  reported  this  newly  opened  section  has  given  such  relief 
to  previously  congested  Olympic  Boulevard,  which  is  parallel  and  nearby,  that 
bus  lines  have  been  able  to  shorten  their  operating  schedules  liy  10  minutes. 

It  is  anticipated  that  the  Santa  Ana  Freeway  will  be  completed  early  in  1954, 
except  for  short  sections  at  each  end,  on  which  construction  was  soon  to  begin. 
Completion  of  this  work  will  provide  a  four-  and  six-lane  facility  with  all  cross 
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The  Santa  Ana  Freeway.  Completion  of  the  project  from  downtown  Los  Angeles 
to  Santa  Ana,  Calif.,  will  relieve  congestion  such  as  that  on  Lakewood  Boule- 
vard, shown  in  the  lower  picture.  » 

trafHc  eliminated.     Sections  opened  to  traffic  carried  36,000  to  40,000  vetiicles  a 
day. 

Portlands alem  Freeway. — One  of  ttie  more  important  projects  in  tlie  program 
in  Oregon  is  the  construction  of  a  freeway  between  Portland  and  Salem,  the  two 
major  cities  of  the  State.  This  section  will  become  a  portion  of  U.  S.  99,  the 
principal  north-south  route  through  Oregon,  and  a  part  of  the  interstate  system. 
The  two  cities  are  approximately  50  miles  apart,  and  the  connecting  highway  is 
completely  inadequate  for  the  traffic  it  carries. 

The  average  daily  traffic  on  the  existing  highway  has  been  12,000  vehicles, 
with  traffic  peaks  of  20,000  vehicles  per  day.  Traffic  is  delayed  in  passing  through 
eight  towns.  An  additional  hazard  to  traffic  is  caused  by  complete  lack  of  access 
control  on  the  entire  route. 

From  the  city  limits  of  Forthmd  to  Salem  a  four-lane  freeway  is  being  con- 
structed, the  major  portion  of  which  will  be  a  divided  highway.     Twelve-foot 
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travel  lanes  of  asphaltif  concrete  are  beinj?  provided.  Half  of  tlie  work  was 
under  contract  at  the  end  of  tlie  year  and  the  entire  project  was  scheduled  for 
completion  in  1!)");").     Disfjincc  will  he  slKjrlcncd  by  4.7  miles. 

Secondary  or  Fartn-to-Market  Roads 

Since  Federal  aid  for  secondary  and  fanii-(o-mark(!t  roads  was  first  anthori/x'd 
by  Con,iiress  in  1044,  the  lienefits  from  I  be  funds  antliorized  liav(;  been  widely 
distributed  in  every  State  so  that  at  the  end  of  the  fiscal  year  projects  had  been 
completed  or  initialed  in  more  than  97  percent  of  the  .'>,070  counties  in  the  United 
States.  A  total  of  81,110  miles  of  farm-to-market  road  construction  has  been 
accomplished  with  Federal-aid  secondary  funds,  but  some  of  this  work  was  stage 
construction,  with  grading  done  initially  and  surfacing  laid  at  a  later  time.  The 
net  improvement  of  (i8,0G0  miles  covered  15  percent  of  the  460,002-mile  Federal- 
aid  secondai'y  system.  Other  improvements  initiated  but  not  yet  completed  total 
l!;{,r)(i4  miles.  Improvements  completed  during  the  tiscal  year  alone  amounted  to 
15,403  miles,  a  record  accomplishment  for  any  single  fisc-al  year — the  previous 
record  being  13,875  miles  completed  in  fiscal  year  1951. 

The  Federal  highway  legislation  provides  that  Federal-aid  secondary  projects 
must  be  selected  and  that  the  specifications  for  projects  in  which  the  counties 
participate  shall  be  determined  by  each  State  liighway  department  and  appro- 
priate local  officials  acting  in  cooperation  with  each  other,  subject  to  approval 
by  the  Bureau  of  Public  Roads.  The  Bureau's  principal  function  in  the  con- 
sideration of  designs  and  specifications  for  these  projects  is  to  insure  that 
lessons  learned  by  others  on  similar  projects  are  brought  to  the  attention  of  State 
and  local  officials.  Sometimes  this  knowledge  of  past  experience  by  others  is 
not  available  to  these  officials  in  types  of  construction  unfamiliar  to  them.  The 
activities  of  the  Bureau  are  directed  entirely  to^vard  the  prudent  expenditure  of 
public  funds  for  "*  *  *  types  of  construction  that  can  be  maintained  at  reason- 
able cost  to  provide  an  all  weather  surface  *  *  *"  as  provided  in  the  Federal 
highway  legislation. 

A  Board  of  County  Consultants  to  the  Bureau  of  Public  Eoads,  organized  in 
1946,  has  proved  to  be  a  valuable  asset  to  the  Bureau  through  the  counsel  and 
advice  of  the  members  in  administrative  problems  that  particularly  affect  the 
counties.  This  board  is  composed  of  10  county  highway  engineers  and  officials,, 
selected  one  each  from  the  operating  field  divisions  of  the  Bureau  of  Public 
Roads.'  Much  credit  is  due  members  of  the  board  for  their  work  in  correcting 
misunderstandings  which  arise  on  the  part  of  local  officials,  largely  due  to 
unfamiliarity  with  the  Federal-aid  secondary  program.  The  activities  of  this 
board  are  being  continued. 

Activities  as  Claimant  Agency  Under  Controlled  Materials  Plan 

Previous  annual  reports  have  described  the  authority  delegated  to  the  Bureau 
by  the  Defense  Production  Administration  and  the  National  Production  Author- 
ity and  the  Bureau's  activity  as  claimant  agency  for  highways  under  the 
Controlled  Materials  Plan. 

Steel  production  was  resumed  in  the  last  week  in  .Jul.v  1952  after  a  general  wcjrk- 
stoppage  that  began  in  June.  The  situation  had  changed  from  an  increasing 
supply  of  steel  to  a  serious  shortage.  "Warehouse  stocks  and  inventories  were 
depleted.  Many  allotments  of  steel  during  the  third  and  fourth  calendar  quar- 
ters of  1952  were  not  delivered,  due  to  inability  of  the  mills  to  fill  orders.  Even 
when  allotments  were  revalidated  to  later  quarters,  many  orders  were  accepted 
with  delivery  scheduled  months  later  than  required  to  maintain  satisfactory 
construction  schedules.  The  impact  of  the  strike  was  felt  to  some  extent 
throughout  the  first  and  second  calendar  quarters  of  1953  but  with  steady  ini- 
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provement  in  the  situation.  During  this  period  serious  construction  delays  were 
.alleviated  where  feasible  through  arrangements  with  mills  or  fabricators  to 
expedite  deliveries. 

Controls  were  lifted  entirely  at  the  end  of  the  fiscal  year  except  that  suppliers 
were  required  to  give  priority  to  orders  for  direct  defense  activities.  It  appeared 
that  the  supply  of  materials  for  highway  purposes  would  be  reasonably  adequate 
in  the  foreseeable  future  and  that  shortages  of  materials  would  not  be  a  serious 
obstacle  to  the  highway  program. 

Highway  Improvement  Under  Direct  Supervision  of  the  Bureau 

The  Bureau  administers  annual  appropriations  for  the  construction  and  main- 
tenance of  the  major  highways  through  National  forests,  and  performs  a  large 
amount  of  highway  engineering  and  construction  for  other  Federal  agencies. 

The  extent  to  which  the  Bureau  enters  into  the  highway  work  of  other  agencies 
varies  considerably.  In  some  cases  cooperative  action  under  jointly  approved 
regulations  is  required  by  law  in  the  planning  of  highway  systems  and  programs, 
with  the  Bureau  in  direct  charge  of  all  engineering  and  construction  work.  In 
other  cases  the  Bureau  acts  only  as  an  agent  in  performing  such  engineering  and 
construction  supervision  as  may  be  requested  for  specific  projects.  In  still  other 
cases  the  Bureau's  functions  are  limited  to  review  and  approval  of  the  location, 
type,  and  design  of  the  road,  and  to  general  supervision  over  the  construction 
work. 

The  volume  of  highway  work  performed  under  direct  supervision  of  the 
Bureau  during  the  year  is  indicated  by  the  following  expenditures : 

Park  roads  and  trails $2, 127,  535 

Parkways  ___! . 5,  484,  399 

Forest   highways 20,  059,  944 

Forest  development  roads 1,  52S,  914 

Gooperative  work,  forest  highways    (contribution  for  local 

work) 176,  851 

Arco  road  (Atomic  Energy  Commission) 231,209 

Roads,  bridges,  and  trails  in  Alaska  : 

Tongass  forest  highway 2,  680,  490 

Turnagain   Arm 5,  979 

Other  highways 2,  736,402 

Bonneville  transmission-line  access  road 55, 173 

Bureau  of  Land  Management- _' 575, 187 

Total 35,  662,  083 

Forest  highways 

Forest  highways  are  those  highways  within  or  adjacent  to  the.  National 
forests  that  are  of  primai*y  importance  to  the  States,  counties,  or  nearby  com- 
munities, and  have  been  selected  for  inclusion  in  the  designated  forest  highway 
system.  The  system  is  largely  coincident  with  the  Federal-aid  and  State  high- 
way systems,  and  a  considerable  mileage  coincides  with  sections  of  the  National 
System  of  Intei'state  Highways.  The  total  forest  highway  system  of  24,073 
miles  includes  12,371  miles  in  12  States  of  the  Western  region  and  Alaska,  and 
11,702  miles  in  26  States  of  the  Eastern  region  and  Puerto  Rico. 

The  extensive  needs  for  improvement  on  the  forest  highway  system  are 
largely  reconstruction.  Many  sections  were  constructed  some  20  or  30  years 
ago  to  standards  satisfactory  for  that  period.  These  are  obsolete  for  present- 
day  traffic  and  long  ago  reached  the  end  of  their  economic  life.  It  is  necessary 
to  reconstruct  these  hi,ghways  to  standards  equivalent  to  those  of  connecting 
interstate,  State,  and  county  improvements. 
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Duriiii;'  the  yciir  475  miles  wt'l'o  coiniilelcd  liy  llic  Bnreun  at  n  cost  of 
S1!>,71)4,l;:',1  of  which  $1!>,()0S,()12  were  Federal  fuiuls.  'I'his  is  sliowii  in  lahlc 
17  of  the  aitpt'iidix.  wliicli  also  jiives  figures  for  projects  iiro^ranicd.  ;niliiuii/.r<|. 
and  under  const  ruction  at  the  close  of  the  year. 

Ahmg  with  construction  operations,  surveys  vv(.'re  conducted  on  an  (extensive 
niileain'e  of  roads,  and  plans  and  specifications  were  prepared.  Plans  com- 
pleted and  under  way  will  fully  ahsorh  foi'est  hijjhway  funds  available  for  the 
next  liscal  year.  Some  t.xpical  forest  lii^hway  improx cments  arc  describ(!d 
helow : 

Trniihj  Rinr  fii(/h  irfii/. — The  (JO-mile  Ti'inity  liiver  forest  hi«iiway  in  Cali- 
fornia is  a  part  of  U.  S.  299,  the  main  east-west  connecting  road  in  the  northern 
part  of  tire  State  between  the  coast  route,  U.  S.  301,  and  the  interstate  system 
route,  U.  S.  99.  The  Trinity  River  route  is  a  part  of  the  California  Federal-aid 
system  and  serves  an  important  timber  producing  area.  Traffic  averages  1,000 
vehicles  per  day  for  the  year,  and  is  approximately  1,500  per  day  during  the 
summer  season.  It  was  planned  to  reconstruct  an  11-mile  section  traversing 
rugged  terrain,  where  the  road  is  seriously  substandard  in  width,  alinement, 
grades,  sight  distance,  and  structural  condition.  The  work  will  cost  approxi- 
mately !^3  million  and  will  require  5  years  under  the  planned  progTa:m.  The 
first  contract  in  the  amount  of  $684,000  for  2.6  miles  was  40  percent  complete 
at  the  end  of  the  year. 

Sonora  Pass  liigJiiray. — The  Sonora  Pass  road  or  Sonora-Mono  road  is  an 
important  route  across  the  Sierra  Nevada  range,  principally  serving  central 
California  and  Nevada.  The  road  traverses  a  rugged  mountainous  area  and 
has  existed  since  the  early  pioneer  days.  Traffic  averages  300  vehicles  per  day 
for  the  year,  but  rises  to  2,000  per  day  during  the  smnmer,  which  reflects  its 
recreational  importance.  Recently  the  road  has  assumed  increasing  importance, 
as  it  gives  access  to  valuable  timber.  Winter  sports  generate  considerable  traflfic. 
Improvement  of  the  old  trail  road  w^as  begun  in  1925  near  the  western  end  and 
has  progressed  easterly  for  41  miles,  including  work  presently  under  way,  to  a 
junction  with  an  improved  forest  higliway.  Work  was  86  percent  complete  at 
the  end  of  the  year  on  one  job  3.4  miles  in  length  and  estimated  to  cost  .$461,600. 
Another  job  to  cost  $991,000  for  4.2  miles  has  been  started. 

Oregon  Coast  highway. — A  heavy  grading  project,  costing  over  $900,000,  was 
nearing  completion  on  the  Oregon  Coast  highway,  a  short  distance  north  of 
Newport,  Oreg.  This  project  is  8.4  miles  long  and  requires  over  1,100,000  cubic 
yards  of  excavation.  This  forest  highway  will  eliminate  a  serious  bottleneck 
of  narrow  and  crooked  highway  on  a  scenic  route,  which  is  also  used  extensively 
for  timber  hauling.  Surfacing  of  this  road  was  soon  to  follow  completion  of 
grading. 

Wind  River  highioay.- — A  Wyoming  forest  highway  extends  from  Dubois 
through  the  Shoshone  and  Teton  National  Forests  to  the  boundary  of  the  Grand 
Teton  National  Park.  During  the  past  year  the  last  section  of  the  major  reloca- 
tions of  this  route  was  started.  This  will  eliminate  an  old  hazardous  part  of  the 
route  and  complete  the  grading  of  a  modern  highway  to  the  east  entrance  of  the 
Grand  Teton  National  Park.  It  will  also  serve  as  an  approach  road  to  the  south 
entrance  of  Yellowstone  Park.  The  route  traverses  a  very  interesting  and 
picturesque  part  of  Wyoming.  There  are  wonderful  views  of  the  Grand  Teton 
moiintains  and  the  famous  Jackson  Hole  area  at  several  points.  The  construc- 
tion of  this  section  together  with  that  of  the  adjacent  section  was  made  difficult 
by  numerous  landslides.  Control  of  these  slides  required  draining  numerous 
small  lakes  above  the  road,  as  well  as  draining  the  hillsides  with  small  perforated 
pipe  installed  in  auger  holes  drilled  into  the  side  of  the  mountains  as  much  as 
100  feet. 
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Yellowstone  Trail  highway. — The  84-mile  Yellowstone  Trail  forest  highway  in 
Montana  is  on  U.  S.  10  and  is  part  of  the  interstate  system.  At  the  Idaho  bound- 
ary, Lookout  Pass  summit  is  crossed  at  an  elevation  of  4,738  feet.  Snowfall  is 
heavy  here  but  the  route  is  kept  open  for  winter  traffic.  In  the  last  few  years  30 
miles  of  this  section  of  narrow,  crooked  road  have  been  rebuilt.  Paving  of  a 
section  was  under  way  at  the  end  of  the  year. 

National  park  highways,  park  approach  roads,  and  parkways 

The  Bureau  cooperates  with  the  National  Park  Service  of  the  Department  of 
the  Interior  in  the  improvement  of  highways  within  or  approaching  National 
parks  and  monuments,  and  parkways  specifically  designated  by  legislation.  The 
Bureau  collaborates  with  the  Park  Service  in  developing  programs  and  its  engi- 
neers make  surveys,  prepare  plans,  and  supervise  construction. 

During  the  fiscal  year  153  miles  of  park  highways  and  parkways  were  com- 
pleted, and  107  miles  were  under  construction  at  the  end  of  the  year.  Typical 
improvements  are  described  below. 

Grand  Canyon  south  entrance  and  soiith  approach  road. — The  main  access  to 
'Grand  Canyon  National  Park  is  a  52-mile  approach  road  extending  northerly 
from  U.  S.  66  near  Wipiams,  Ariz.  The  approach  road  is  a  part  of  the  forest 
highway  system  in  Arizona.  By  the  end  of  World  War  II  travel  had  become 
hazardous  due  to  narrow  width,  deteriorated  surface,  and  increased  traffic. 
Traffic  approaches  2,000  vehicles  per  day  in  summer  when  tourists  are  going  to 
the  Grand  Canyon.  Reconstruction  of  the  southerly  35  mileo  of  the  approach  road 
was  accomplished  with  forest  highway  funds  in  the  period  1946-50  at  a  cost  of 
$1,621,629.  In  May  1953,  a  contract  in  the  amount  of  $798,532  financed  with 
National  park  road  funds  was  awarded  covering  reconstruction  of  9.7  miles  of 
the  approach  road  together  with  3.2  miles  of  road  work  within  the  Park.  Work 
was  21  percent  complete  at  the  end  of  the  year.  Improvement  of  other  sections 
was  needed  to  place  the  approach  road  in  good  condition. 

Rocky  Mountain  National  Park. — The  48-mile  route  between  the  east  and  west 
boundaries  of  Rocky  Mountain  National  Park  traverses  some  of  the  most  spec- 
tacular mountain  scenery  in  Colorado.  It  now  has  a  bituminous  surface  through- 
out. The  work  done  in  the  past  year  consisted  of  resurfacing  a  lOi/^-mile  section 
cf  the  west  descent  from  Fall  River  Pass  to  the  Colorado  River.  Vastly  increased 
traffic  over  a  moist,  unstable  subgrade  had  severely  damaged  the  17-year  old 
bituminous  surface. 

Because  of  extreme  altitude  and  heavy  snow,  the  road  is  open  to  travel  only 
from  early  June  to  mid-October,  yet  the  annual  average  traffic  is  850  vehicles  per 
day.  Besides  a  large  amount  of  recreational  traffic,  the  road  forms  the  most  con- 
venient route  for  light  commercial  travel  between  western  and  northeastern 
Colorado. 

Baltimore-Washington  Parkway. — The  Federal  Government  is  building  19 
miles  of  four-lane  divided  parkway — approximately  half — of  a  new  route  from 
Baltimore  to  Washington.  The  Federal  funds  are  administered  cooperatively 
with  the  National  Park  Service.  Grading  of  10  miles  has  been  completed  and 
a  contract  for  paving  was  awarded.  An  additional  8.5  miles  of  grading  was 
placed  under  contract,  leaving  approximately  one-half  mile  yet  to  be  contracted 
for.  Eight  bridges  were  under  construction,  five  of  which  were  let  to  contract 
during  the  year,  and  one  more  was  proposed  for  contract.  Nine  bridges  have 
already  been  completed. 

Blue  Ridge  Parkivay. — The  Blue  Ridge  Parkway  in  Virginia  and  North  Caro- 
lina, some  478  miles  in  length,  was  started  in  1935.  Paving  has  been  completed 
on  323  miles.     During  the  year  a  27-mile  section  near  Black  Mountain  Gap  in 
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North  Carolina  wiis  iiavnl  and  f.  milos  near  Asheville,  N.  O.,  wore  graded  and 
ji'ravel  surfaced.  A  ((Hilract  Uiv  uradiiiLr  and  {,M-avcl  snrfacin^  (if  a  1  niilf  scr-lion 
near  Aslioville   was   awarded. 

Natchez  Tr(hc(  I'firl.nin/. — Construction  of  (ho  4r)()-niih!  Natchez  Trace  I'ark- 
vvay,  located  apprnximalely  on  the  historic  route  of  tlie  same  name,  exlending 
Ihroujili  'I'eniiessee,  Alahania.  and  .Mississi])!)!,  was  heyun  in  3037. 

During  the  yeai'  work  was  stalled  on  a  0.1-niile  section  of  grading  and  gravel 
surfacing  near  Tupelo,  Miss.,  and  on  tiiree  concrete  overiiass  structures,  two  in 
]\Iississippi  and  one  in  Tennessee.  No  woi'k  has  as  yet  liecn  underlMken  on 
api)roxiniately  2SS   mile.s. 

Koirsi  (loelopiiu-nt  roads  ami  aci'css  roads  for  spruce  bark  beetle  conlrol 

Forest  development  roads  are  the  roads  within  tlie  National  forests  that  are 
of  primary  importance  for  tlie  protection,  admrnlstratlon,  and  integration  of 
tlu>  forests.  The  Bureau,  when  recinested,  sui)ervises  their  improvement.  During 
the  year,  51  miles  were  completed  and  71  miles  were  placed  under  construction, 
including  several  major  bridges. 

The  Bureau  cooperated  with  the  Forest  Service  by  providing  engineers  for 
location  and  construction  (»f  several  hundred  miles  of  access  roads  in  the  spruce 
hark  beetle  control  program  in  Idaho  and  Montana.  Most  of  the  work  was  in 
isolated  mountainous  areas  where  unusual  engineering  and,  supply  problems  were 
encountered.  At  the  end  of  the  year  construction  on  several  jobs  was  under  way 
and  surve.\"s  were  being  rushed  on  the  remainder.  Speed  was  essential  to  prevent 
further  deterioration  of  the  dead  trees  and  to  permit  harvest  before  the  beetles 
hatched  from  trees  to  infect  additional  stands.  The  Forest  Service  had  available 
for  access  roads  an  appropriation  in  excess  of  $7  million,  and  requested  surveys 
for  450  miles  of  roads  in  infested  areas.  Contracts  for  work  to  cost  over  $3 
million  were  awai'ded  and  work  to  cost  over  $1  million  was  advertised  for 
contract. 

Access  roads  to  defense  establishments 

Legislation  of  1950  and  1952,  as  amended,  authorized  $95  million  for  access 
roads  to  reservations  of  the  armed  forces,  to  defense  industries,  and  to  sources 
of  raw  materials.  Diiring  the  fiscal  year  there  was  appropriated  $10  million  for 
this  purpose,  raising  the  cumulative  sum  appropriated  since  the  beginning  <.f 
the  Korean  emergency  to  $36.5  million. 

According  to  the  law,  projects  become  eligible  for  access-road  funds  only  when 
certified  by  the  Secretary  of  Defense  or  such  other  official  as  the  President  des- 
ignates. Traffic  generated  by  defense  activities  is  assumed  to  be  of  short  dura- 
tion, and  projects  are  proposed  by  the  Bureau  of  Public  Roads  for  certification 
only  where  critical  highway  and  bridge  deficiencies  exist.  Designs  of  projects 
to  correct  the  deficiencies  are  held  below  the  standards  generally  adopted  for 
normal  projects  designed  for  traffic  that  is  expected  to  continue  indefinitely. 
However,  normal  standards  are  used  on  replacement  projects  made  necessary 
by  the  closure  of  existing  public  highways  resulting  from  expansion  of  a  defense 
installation. 

On  July  10,  1952,  when  $5  million  became  available,  there  was  a  backlog  of 
certified  projects  amounting  to  $12  million.  The  available  funds  were  quickly 
allocated  to  the  most  urgent  projects.  By  Mai'ch  2S,  1953,  when  the  second  $5 
million  became  available  in  fiscal  year  19.53,  the  backlog  of  certified  unfinanced 
projects  had  grown  to  $24  million.  The  second  $5  million  was  also  quickly  allo- 
cated to  the  most  virgent  projects.  In  both  allocations,  determination  of  the 
projects  that  shoiild  be  financed  was  by  joint  decision  of  the  Department  of 
Defense,  the  Atomic  Energy  Commission,  the  Defense  Materials  Procurement 
Agency,  and  the  Bureau  of  Public  Roads. 
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By  the  end  of  the  fiscal  year  the  Bureau  had  been  able,  with  the  $36.5  million 
made  available  over  the  3-year  period,  to  finance  construction  of  169  projects, 
acquisition  of  right-of-way  for  another  5  projects,  and  preliminary  engineering 
on  43  additional  projects.  At  the  end  of  the  fiscal  year  there  remained  72  cer- 
tified projects  I'equiring  $23  million  of  access-road  funds  which  were  unavailable. 
Another  48  projects  requiring  $7  million  of  access-road  funds  were  under  con- 
sideration for  certification.  Still  other  projects  were  under  preliminary  investi- 
gation by  the  Bureau  at  39  defense  installations  at  the  request  of  certifying 
agencies. 

The  establishment  of  a  new  atomic  energy  plant  in  Pike  County,  Ohio,  in  the 
fall  of  1952  created  the  biggest  single  access-road  problem  of  the  entire  program. 
Road  facilities  were  wholly  inadequate  to  accommodate  the  daily  movement  of 
workers  and  materials  to  and  from  this  plant.  The  principal  deficiency  was  the 
two-lane  highway  between  Portsmouth  and  Chillicothe.  It  was  soon  found  that 
workers  in  the  number  necessary  for  construction  of  the  plant  could  not  be 
moved  to  the  site  unless  a  four-lane  highway  was  available  for  the  entire  41 
miles.  The  cost  of  providing  such  a  facility  would  be  $20  million.  Other  neces- 
sary roads  in  the  area  would  cost  another  $5  million.  In  recognition  of  lasting 
benefits  to  the  State  from  such  construction,  it  was  determined  that  a  logical 
division  of  costs  would  be  about  55  percent  State  or  regular  Federal-aid  funds 
and  45  percent  defense  access-road  funds.  Even  at  45  percent,  the  defense  access- 
road  requirement  was  about  one-fourth  of  all  defense  access-road  requirements 
to  that  time.  This  requirement  alone  was  equal  to  one-half  of  the  entire  backlog 
of  unfinanced  projects  remaining  at  the  end  of  the  fiscal  year.  Steps  were 
initiated,  near  the  end  of  the  fiscal  year,  to  arrange  by  special  legislative  author- 
ization for  the  bulk  of  the  Federal  share  of  the  cost  to  be  financed  by  transfer 
of  Atomic  Energy  Commission  funds.  The  State,  also  staggering  under  the 
impact,  found  it  necessary  to  resort  to  special  legislation  to  finance  its  share  of 
the  cost. 

The  cooperation  between'  State  and  Federal  Governments  as  exemplified  ia 
this  case  is  characteristic  of  the  entire  access-road  program.  Most  of  the 
projects  are  constructed  by  contracts  handled  by  the  State  highway  departments. 

Construction  in  Alaska 

The  military  bases  and  civilian  population  of  interior  Alaska  at  the  outset 
of  World  War,  II  were  dependent  on  the  Alaska  Railroad  for  supplies  hauled 
from  the  seaport  of  Seward.  During  the  war  an  additional  seaport  was  con- 
structed at  Whittier  on  the  east  side  of  the  isthmus  which  connects  the  Kenai 
Peninsula  to  the  mainland.  The  railroad  from  Seward  to  Anchorage  passes 
through  a  mountainous  area  and  has  been  costly  to  maintain.  With  replacement 
of  timber  trestles  in  prospect,  railroad  officials  proposed  that  a  highway  be  built 
connecting  Seward  with  Ancliorage,  to  permit  abandoning  the  railroad  from 
Seward  to  Portage  Junction,  where  the  railroad  branches  off  to  connect  with 
Whittier. 

Construction  of  the  Seward-Anchorage  liighway,  12S  miles  in  length,  was 
started  in  1948  and  grading  of  100  miles  at  a  cost  of  $13,552,392  has  been  com- 
pleted. Contracts  for  87  miles  of  bituminous  paving  to  cost  $2,350,484  followed 
the  grading.  Tiie  remaining  mileage  has  been  constructed  by  the  Alaska  Road 
Commission  and  the  Alaska  Railroad.  Paving  was  nearing  completion  at  the 
end  of  the, year  and  was  expected  to  be  completed  .during  the  construction 
season.  The  final  link  in  this  highway,  a  half-mile  section  adjacent  to  Seward, 
was  built  as  a  forest  highway  at  a  cost  of  $82,000.  Heavy  trucking  was  develop- 
ing rapidly,  and  this,  together  with  military,  recreational,  and  other  traffic  made 
evident  the  need  of  an  adequate  liighway  between  the  port  of  Seward  and  the 
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hub  city  of  AMclioriif^c      A  siilisliiiitiiil  ;niioiiiiL  of  Iradic  is  fed   lo  Ihc  lii;(li\v;iy 
fi'om  towns  and  niililai'y  inslallal  ions  aldiij,'  ("(ink   Inlcl,. 

Tilt'  extensive  pniLiram  of  road  i:ii|ii-ii\  ciin'iil  in  llic  inlciiMr  nl'  Alaska  under- 
taken by  tlie  IWireau  iiiidci'  aKC'ennMils  willi  liic  Al.isi<;i  Itnad  ( '(iiiiiiiissii)n  was 
completed.  The  foiiowinu  is  a  siiniiiiaiy  ul'  wmk  |ifrr<irim'd  lidiii  i'.ihS  lo  lO.",'}; 
A  total  of  71()  miles  were  suiveyeil  and  plans  preiiared  hy  liie  liiirean,  the  value 
of  contracts  covering  this  mileage  amounting  In  ^A2,Mii'),217,.  A  lli-mile  se<;tion 
of  the  Alaska  Highway,  adjacent  lu  tiie  ('iinadian  l)oim(lary,  was  the  only 
section  surveyed  and  designed  liy  tiie  i'.nicaii  thai  was  not  under  contract  or 
completed.  The  estimate  for  construction  of  this  section  was  .$:>,(ir)0,()()(),  wliicli 
brings  the  total  value  of  highway  work  surveyed  and  designed  by  tlie  lUireuu 
to  nearly  .$4(>  million.  Of  this  lolal  llic  Bureau  sniiei-vised  construction  of  the 
following: 

Miles  Coat 

Glenn   Highway 49  $2,061,157 

Richardson   Highway 136  7,514,656 

Alaska    Highway 118  3,010,061 

Seward-Anchorage  Highway  (grading) 1(K)  13,552,302 

Seward-Anchorage  Highway  (paving) S7  2,350,484 

Copper  River  Highway 9  543,  341 

Totals 499  29,  032,  991 

The  work  remaining  to  be  done  to  complete  the  system  of  main  highways  serv- 
ing interior  Alaska  that  was  not  under  contract  included  42  miles  of  grading  and 
296  miles  of  paving.      This  was  estimated  to  cost  approximately  $15  million. 

A  separate  authorization  in  the  1950  Highway  Act  made  available  $7  million 
for  specific  highway  projects  in  and  ad.iacent  to  the  Tongass  National  Forest 
in  southeastern  Alaska,  made  necessary  by  the  growth  of  a  large  wood  pulp 
industry.  Seven  projects  were  let  to  contract  under  this  program,  of  which 
four  were  completed. 

Access  roads  to  lands  supervised  by  the  Department  of  the  Interior 

The  Bureau  prepared  plans  and  supervised  construction  of  roads  to  serve 
areas  in  California  and  Oregon  under  the  supervision  of  the  Bureau  of  Land 
Management,  Department  of  the  Interior.  A  system  of  roads  has  been  planned 
as  a  long-range  development  program  to  be  financed  through  authorization  of 
funds  to  the  Department  of  the  Interior. 

During  the  year  12  miles  of  grading  and  the  construction  of  three  bridges  were 
contracted  for  in  the  Smith  River  area  in  southwestern  Oregon.  This  work  is 
in  rough  country  and  is  being  performed  to  provide  access  to  large  tracts  of 
beetle-infected  timber  under  the  control  of  the  Bureau  of  Land  ^lanagenient. 
Construction  was  rushed  to  permit  early  use  of  the  road  and  harvesting  of  the 
timber  to  prevent  further  spread  of  the  beetle  infestation.  An  additional  cou' 
tract  for  14  miles  of  grading  was  in  prospect.  At  the  end  of  the  year,  work  to 
cost  $1,663,000  was  under  way  in  Oregon. 

Roads  tor  tlie  Atomic  Energy  Commission 

The  Bureau  entered  into  an  agreement  with  the  Atomic  Energy  Commission 
under  which  it  is  to  make  surveys,. prepare  plans,  and  supervise  the  consti'uction 
of  extensive  highway  improvement  in  connection  with  atomic  energy  develop- 
ment. 

This  work  is  financed  with  funds  appropriated  to  the  Atomic  Energy  Com- 
mission and  transferred  to  the  Bureau  for  individual  projects.  During  the  year 
work  was  completed  on  1.5  miles  at  a  cost  of  $209,151  and  plans  were  completed 
for  1.3  miles  at  an  estimated  cost  of  $258,000. 
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Joint  Planning  of  Location  of  Highways  and  Airports 

Under  the  terms  of  the  Federal-aid  Highway  Act  of  1944,  Federal  funds  may 
be  used  for  the  reconstruction  or  relocation  of  highways  on  the  Federal-aid 
systems  which  give  access  to  airports,  provided  the  Bureau  of  Public  Roads 
and  the  State  highway  departments  have  concurred  with  officials  in  charge  of 
the  airport  that  the  proposed  airport  and  highway  improvements  are  in  the 
public  interest. 

Regulations  for  carrying  out  the  requirements  of  the  act  have  been  issued 
by  the  Department  of  Defense  where  military  airports  are  concerned,  thereby 
insuring  joint  action  with  the  Bureau  for  carrying  out  the  provisions  of  the 
legislation.  The  action  of  the  Department  of  Defense  assures  the  same  degree 
of  cooperation  and  joint  action  that  has  for  several  years  existed  between  the 
Bureau  and  the  Civil  Aeronautics  Administration  with  respect  to  non-military 
airports. 

Through  these  regulations  joint  consideration  of  the  airway-highway  problems 
by  officers  having  charge  of  the  military  facilities,  the  Bureau  of  Public  Roads, 
and  other  appropriate  highway  officials  will  be  obtained.  The  objective  is 
elimination  of  conflicts  in  airway  and  highway  clearances,  assurance  that  no 
new  conflicts  will  be  introduced  through  relocation  or  construction  of  either 
facility  in  the  foreseeable  future,  assurance  that  as  a  consequence  of  contem- 
plated airport  or  highway  change  unnecessary  use  of  public  funds  for  either  or 
both  facilities  will  be  avoided,  and  assurance  that  the  final  plan  agreed  upon 
will  be  in  the  public  interest. 

Repair  of  War-Damaged  Highways 

Legislation  of  1951  authorized  the  use  of  funds  provided  for  access  roads  to 
defense  establishments  for  construction,  maintenance,  and  repair  of  roads  in 
certified  maneuver  areas.  Only  one  claim  covering  damages  to  six  roads  in  the 
Camp  Drum  area  in  New  York  during  "Exercise  Snowstorm,"  amounting  to 
$56,300,  was  received  during'  this  fiscal  year.  Certification  by  the  Department 
of  Defense  of  a  maneuver  area  including  these  roads  was  expected. 

Repair  of  Flood-Damaged  Roads 

For  many  years  it  has  been  the  policy  of  the  Federal  Government  to  aid  the 
States  in  the  repair  or  reconstruction  of  highways  and  bridges  damaged  or 
destroyed  by  fioods  and  other  disasters  of  extraordinary  character  and  extent. 
In  recent  years  such  aid  has  been  available  under  authorizations  permitting  the 
use  of  available  emergency  relief  funds  without  waiting  for  legislative  action 
following  each  disaster.  Legislation  of  1951  authorized  $15  million  for  this 
purpose  and  limited  its  use  to  routes  on  the  Federal-aid  highway  systems.  The 
legislation  of  1952  established  a  revolving  fund  of  $10  million  annually  for  this 
purpose. 

Allocations  of  emergency  funds  totaling  $2,611,533  were  made  during  the  fiscal 
year  to  seven  States  for  rehabilitation  work  estimated  to  cost  $5,223,065.  Of 
the  total  amount  of  emergency  funds  allocated,  $2,024,451  was  for  the  repair  of 
flood  damages  that  occurred  in  the  spring  of  1952  in  Iowa,  Minnesota,  Missouri, 
Montana,  and  Utah,  with  Iowa  receiving  $1,055,998  of  this  amount.  Of  the 
remaining  $587,082  allocated,  California  received  $396,800  for  the  repair  of  flood 
damage  sustained  in  .January  1953. 

During  the  latter  part  of  the  year,  disastrous  floods  occurred  in  Iowa,  Louisi- 
ana, Montana,  and  New  Hampshire.  All  of  these  States  notified  the  Bureau  of 
their  intention  to  request  allocations  of  emergency  funds,  and  steps  were  taken 
to  cooperate  on  rehabilitation  work. 
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Hawaii  War  and  Emergency  Damage  Program 

A  Federal  fund  of  .$10  iiiillioii  was  aulliorizcd  in  11)47  for  n-hahilitation  or 
repair  of  roads  and  bridges  in  Hawaii  damaued  by  (be  Armed  S<?rvleos  or  l).v 
IlK'ir  eoMtracfors,  and  for  tiie  restoration  or  recoiiditionitiK  of  lii^liways  and 
bridges  (laina.i;(>d  or  destroyed  by  seismic  waves  in  April  ]!)4G.  Tbe  Territory 
was  recpiired  \i>  ni.ilcli  Fed(>ral  funds  to  the  extent  required  by  the  I'.ureau.  On 
work  resultiu;;  fi-oiii  dama^-e  caused  by  the  seismic  wave,  tlie  Territory  has  been 
required  to  make  a  contribution  eipial  to  that  of  the  Federal  Government. 

By  the  end  of  the  fiscal  year,  programs  had  been  approved  for  war-dama;;fd 
highways  costing  $:{,3:U),()00  In  Federal  funds  and  for  seismic-wave  damaged 
highways  costing  ,$0, ")!).").!)(!.")  in  Federal  funds.  The  total  cost  of  the  work, 
including  uialching  funds,  was  $17,.''.41  ,;")«.•},  which  provided  for  rehabilitation 
or  repair  of  270  nules  of  roads  and  bi-jdges.  The  program  was  in  its  last  stag(; 
at  the  end  of  the  year.  Completed  )irojects  totaled  2(!0  miles,  of  which  3  miles 
were  completed  during  the  year,  4  miles  were  under  (■(instruction,  and  (i  miles 
were  still  to  be  placed  under  construction. 

The  Inter-Ameriean  Highway 

Since  1930  the  United  States,  through  the  Bureau  of  I'ublic  Roads,  ba.s 
been  assisting  Guatemala,  El  Salvador,  Honduras,  Nicaragua,  Costa  Rica,  and 
Pananui  in  the  construction  of  the  Inter-American  Highway,  which  is  that  section 
of  the  Pan  American  Highway  from  Nuevo  Laredo,  on  our  Mexican  border,  to 
Panama  City  at  the  Pacific  terminal  of  the  Panama  Canal,  a  distance  of  about 
3,200  miles. 

The  section  of  the  highway  in  Mexico  has  been  financed  and  constructed  en- 
tirely by  Mexico. 

Over  90  percent  of  the  route  is  passable  in  all  kinds  of  weather  by  motor 
vehicles,  but  travel  by  motor  vehicles  to  Panama  City  is  still  an  impossibility. 
Throughout  its  length  in  Mexico  the  highway  is  open  at  all  times  and  practically 
nil  of  it  is  paved.  In  Guatemala,  starting  at  the  Mexican  border,  there  is  an 
impassable  gap  of  25  miles  which  will  require  much  money  and  time  to  complete. 
After  this  gap,  the  highway  is  passable  under  all  conditions  as  far  as  tlie  northern 
'  boundary  of  Costa  Rica.  There  are  many  sections  on  which  much  construction 
will  have  to  be  done  to  bring  the  highway  up  to  modern  standards  for  a  two-lane 
road,  but  the  route  is  open  and  passable  without  great  difficulty. 

At  the  northern  border  of  Costa  Rica,  another  impassable  gap  exists  for  a 
distance  of  50  miles.  This  gap  presents  no  unusual  construction  difficulties  and 
with  sufficient  funds  available  it  could  be  made  suitable  for  motor  traffic. 

From  this  gap  to  San  Isidro,  south  of  San  Jose,  the  capital  of  Costa  Rica,  the 
highway  is  good  for  the  most  part.  Beyond  San  Isidro  the  last  and  by  far  the 
most  imposing  gap  remains  to  be  constructed.  This  gap,  which  reaches  as  far 
as  Concepcion  in  Panama — a  distance  of  150  miles — passes  through  rough  coun- 
try and  will  take  several  years  to  open.  From  Concepcion  to  Panama  City  the 
route  is  passable  at  all  times,  but  this  section  is  below  generally  accepted  stand- 
ards for  road  improvement. 

During  the  past  fiscal  year,  the  following  work  has  been  accomplished : 

In  El  Salvador,  plans  made  the  previous  year  to  complete  the  highway  in  1953 
were  not  realized  due  to  local  conditions,  and  it  was  planned  to  start  construction 
at  the  beginning  of  the  next  dry  season  in  November. 

In  Nicaragua,  construction  of  the  most  important  bridges  between  Estili  and 
the  Honduras  border  was  in  progress.  One  bridge  was  practically  completed 
and  work  on  two  other  bridges  was  well  advanced.  Structural  steel  was  fabri- 
cated in  the  United  States  for  four  bridges,  and  delivered  in  Nicaragua.     About 
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$400,000  worth  of  equipment  was  purchased  to  start  construction  of  the  section 
of  the  highway  in  Nicaragua,  from  the  Honduras  border  south.  It  was  hoped 
to  start  construction  by  the  beginning  of  the  dry  season  in  November. 

In  Costa  Rica,  progress  was  made  toward  opening  the  impassable  gap  in  the 
northern  part  of  the  country.  About  30  miles  of  all-weather  road  was  constructed 
from  Las  Canas  to  Liberia  and  additional  grading  was  done  north  of  Liberia. 
Bridges  over  five  major  streams  were  under  construction  and  two  of  these  were 
completed.  In  the  southern  section  of  Costa  Rica,  the  survey  of  the  impassable 
gap  was  started  and  good  progress  made. 

In  Panama,  work  on  25  miles  of  grading,  base  course,  and  bridges,  from  David 
south,  progressed  well  and  was  about  90  percent  completed.  An  agreement 
was  entered  into  with  Panama  to  provide  for  the  paving  of  this  section  and  a 
contract  has  been  awarded  on  a  unit-price  basis  after  competitive  bidding.  It 
is  hoped  that  the  contract  method  of  construction  can  be  extended  to  other 
countries  in  Central  America.  Five  bridge  substructures  were  included  in  the 
contract  for  grading  and  four  have  been  completed.  Steel  for  the  superstruc- 
tures was  fabricated  in  the  United  States  and  was  being  delivered  to  Panama. 

No  work  was  done  during  the  year  on  the  Inter-American  Highway  in  Guate- 
mala and  Honduras. 

Projects  other  than  the  Inter-American  Highway 

In  El  Salvador,  the  suspension  bridge  over  the  Lempa  River  at  San  Marcos, 
on  which  the  Bureau  provided  technical  assistance,  was  completed.  The  Bureau 
was  asked  by  El  Salvador  to  furnish  engineering  assistance  in  the  design  and 
construction  of  several  highway-railroad  grade-separation  structures  on  the 
road  from  San  Salvador  to  the  airport  at  Ilapango.  The  request  was  complied 
with. 

In  Nicaragua,  the  Bureau  continued  its  technical  assistance  in  the  planning  and 
construction  of  the  national  highway  system  (other  than  the  Inter-American 
Highway)  which  was  being  financed  through  the  International  Bank  for  Recon- 
struction and  Development. 

In  Ecuador,  the  Bureau  continued  its  technical  assistance  in  the  construction 
of  a  highway  from  Manta  to  Quevada  which  will  connect  the  new  port  of  Manta 
with  Quito  by  highway.  At  the  request  of  Ecuador,  technical  assistance  was 
extended  to  include  the  design  and  preparation  of  plans  for  the  major  bridges  on 
this  highway. 

Other  Foreign  Activities 
Turkey 

In  1947  the  United  States  began  assistance  to  Turkey  in  building  a  modern 
highway  system.  It  has  provided  approximately  $35,156,000  that  has  been  used 
largely  for  purchase  of  equipment  and  the  expense  of  a  stafC  supplied  by  the 
Bureau  to  advise  Turkish  authorities  and  train  men  for  all  branches  of  highway 
work.  The  Turkish  Government  has  supplied  $180  million  to  meet  all  engineer- 
ing, construction,  and  maintenance  costs. 

A  total  of  2,516  persons  employed  by  the  Turkish  Directorate  of  Highways  have 
received  on-the-job  training.  Sixty  engineers  and  management  personnel  have 
been  trained  in  the  United  States  and  at  the  end  of  the  year  10  more  were 
finishing  such  training.  Thirty  American  specialists  were  stationed  in  Turkey. 
Advice  and  help  was  always  available  to  Directorate  personnel  in  almost  all 
phases  of  the  work.  Of  special  importance  was  the  work  of  American  mechanical 
specialists  who  were  stationed  in  various  sections  of  Turkey  to  instruct  and  assist 
in  the  operation,  repairs,  and  maintenance  of  equipment  in  use.  In  1948  the  use 
of  machinery  was  limited  to  but  a  few  units.  Now  the  work  is  accomplished 
almost  entirely  by  mechanical  means. 
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Con.stnu'tion  work  [jroKi't'SScd  In  vm-alilv  diiiiiiL;-  I  lie  .vc;ii-.  I  iicrfiisiiin  ciiipliusls 
was  placed  upon  dc.'volopiiiciil  oT  capalilc  lii^liway  conli-aclors.  A  treiiiciHlous 
stimulus  was  given  the  conlracUn.ij,-  industry  during  tin;  year  witli  tiio  awarding 
of  IG  uuijor  contracts  covei-ing  const ruc(  ion  of  S7()  miles  of  tlie  national  higii- 
way  system.  Also,  44  concrete  bridges  totaling  S,7(i(»  feet  in  lengtli  and  '.)  stec.-l 
structures  2,080  feet  in  length  were  Id  to  coiili'act. 

Routine  maintenance  was  extended  In  include  I'J.sTit  inilcs  ot  llie  l.l.lOl  nulcs 
in  the  national  liigliway  system.  Mecliiniicnl  iiirilKKls  wer'j  in  use  on  approxi- 
mately 11,500  miles  and  hand  methods  on  l,.",T(t  miles. 

Through  this  comprehensive  highwa.v  inipiovcniriii  pr(i;:i'aiii,  I  he  Turks  are 
realizing,  in  the  space  of  a  few  years,  henelits  which  have  come  to  tlie  United 
States  over  four  decades  of  persistent  elfort.  Economic  gains  througli  stimula- 
tion of  agricultural  and  industrial  development  are  incalculable,  but  it  has 
been  found  that  reduced  transjxirlation  costs  ahme  exceed,  in  a  single  year,  the 
entire  expenditure  being  made  for  highways  during  the  year. 

Ethiopia 

The  fiscal  year  coincided  approximately  with  the  second  year  of  activity  of  the 
technical  mission  sent  to  Ethiopia  to  supervise  organizing,  equipping,  and  train- 
ing an  Imperial  Highway  Authority  to  restore  the  highway  system  of  the  country. 
A  2,G90-mile  system  was  ))eing  conditicmed  for  use  through  a  loan  of  $5  million 
from  the  International  Bank  for  Reconstruction  and  Development  and  the  equiva- 
lent of  $9  million  from  Ethiopian  sources. 

When  the  mission  arrived  in  Ethiopia,  many  sections  of  road  were  impassable, 
and  traffic  was  virtually  at  a  standstill.  The  first  year  was  devoted  to  estab- 
lishment of  a  highway  organization,  delivery  of  imported  equipment,  and  making 
emergency  repairs  to  roads  and  bridges.  Work  has  been  scattered  widely  over 
the  system  in  order  to  get  traffic  moving.  Slides  have  been  removed,  bridges  built 
or  repaired,  fords  constructed,  and  road  surfaces  repaired  or  rebuilt. 

At  the  end  of  the  fiscal  year  the  through  highways  had  been  brought  back  into 
.general  use  and  were  producing  increasing  benefits  to  the  economy  of  the  country. 
In  1951  the  only  intercity  bus  se.rvice  was  a  monthly  trip  from  Addis  Ababa  to 
Dire  Dawa.  Now  bus  routes  radiate  in  five  directions  from  Addis  Ababa,  giving 
daily  or  biweekly  service,  and  there  is  a  weekly  bus  to  Asmara,  in  Eritrea,  near 
the  coast.  Seventy  percent  of  the  traffic  consists  of  trucks,  and  the  heavy  loading 
of  trucks  is  already  a  problem.  Costs  of  transporting  such  goods  as  salt  and  hides 
are  about  half  of  \vhat  they  were,  and  in  one  instance  coffee  was  hauled'  at 
one-third  of  the  former  cost.  Gasoline,  which  must  be  brought  in  from  the  coast, 
is  now  about  12  cents  per  gallon  cheaper  in  Addis  Ababa,  because  of  better  roads. 
Duiing  the  wet  season,  trucks  now  make  trips  in  a  few^  days  that  formerly  re- 
quired from  one  to  three  months,  or  could  not  be  made  at  all. 

With  the  federation  of  Eritrea  and  Ethiopia  on  September  15,  1952,  550  miles 
of  highway  were  added  to  the  system  being  improved.  This  includes  outlets  to 
the  coast  at  Assab  and  Massawa.  Previous  lack  of  a  port  under  its  own  control 
lias  been  a  great  handicap  in  development  of  Ethiopia's  foreign  trade. 

The  Philippines 

At  the  conclusion  of  the  program  of  highway  rehabilitation  on  June  30,  1952, 
the  Mutual  Security  Agency  requested  that  Bureau  personnel  remain  in  Manila 
as  consultants  to  the  Philippine  Government  on  a  program  of  highway  develop- 
ment and  improvement.  A  staff  of  ten  engineers  and  technicians  undertook  this 
worlv. 

The  primary  objective  was  to  assist  the  Philippine  Government  in  constructing 
de\elopment  roads  expected  to  bring  into  production  large  areas  of  virgin  land, 
particularly  on  the  island  of  Mindanao.    A  secondary,  long-range  objective  was 
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to  assist  the  Government  in  reorganizing  and  re-equipping  its  higliway  depart- 
ment to  achieve  greater  economy  and  improved  highway  service,  particularly 
in  the  maintenance  field. 

The  United  States  provided  $8,865,000  for  the  purcliase  of  equipment  and 
bridge  steel  and  for  payment  of  technicians. 

The  initial  development  program  includes  construction  in  Mindanao  of  350 
miles  of  road  with  crushed  stone  or  gravel  surface.  A  few  large  steel  structures 
are  contemplated  but  the  majority  of  the  large  structures  can  be  built  with  com- 
paratively simple  box  girders  or  prestressed  concrete.  Contracts  were  awarded 
for  construction  of  36  miles  of  road  at  a  cost  of  $1,786,660. 

Three  major  repair  shops  were  constructed  and  equipped  to  assemble  and 
maintain  the  equipment  furnished  under  the  program  and  to  rehabilitate  equip- 
ment owned  by  the  Philippine  Government.  These  shops  also  served  as  centers 
for  basic  training  courses  for  machinists,  mechanics,  and  equipment  operators. 
This  training  is  to  be  completed  by  on-the-job  courses  and  demonstrations. 

In  a  few  provinces  extensive  road  betterment  programs  were  initiated  to 
bring  to  a  higher  stage  of  improvement  the  rather  crude  roads  serving  as 
national  highway  routes.  In  the  more  mountainous  sections  it  was  necessary  to 
do  extensive  grading  to  widen  the  one-way  roads  to  two  lanes. 

Bureau  technicians  demonstrated  the  design,  construction,  and  testing  of  a 
precast,  prestressed  concrete  beam  in  order  to  introduce  this  new  method  of 
design.  The  results  were  successful  and  the  Philippine  highway  organization 
has  adopted  the  method  as  standard  practice  with  resultant  savings  in  both  cost 
and  critical  materials  in  their  bridge  design. 

A  new  highway  law  was  enacted  by  the  Philippine  Congress,  embodying  sug- 
gestions and  recommendations  advanced  by  the  Bureau  group. 

Liberia 

Highway  improvement  is  an  important  element  in  the  program  of  aid  by  our 
Government  in  the  economic  development  of  Liberia.  Four  engineers  and  two 
equipment  specialists  were  sent  to  Liberia  by  the  Bureau  during  the  previous 
fiscal  year.  The  program  is  financed  by  a  loan  of  $5  million  to  Liberia  from 
the  Export-Import  Bank,  supplemented  by  funds  from  Liberian  sources. 

Liberia  had  no  surfaced  roads  and  the  initial  problem  was  to  create  an 
organization  for  road  building,  and  to  begin  the  improvement  of  existing  earth 
roads  from  two  ports,  Monrovia  and  Cape  Palmas,  totaling  about  300  miles  in 
length. 

Good  progress  was  made  during  the  year,  both  in  training  men  and  starting 
construction.  Seven  European  residents  of  Liberia  of  professional  skill  in 
highway  engineering  were  trained  in  Public  Roads  methods,  and  they  in  turn 
trained  a  selected  group  of  Liberians.  The  two  equipment  specialists  demon- 
strated to  Liberian  operators  the  best  methods  of  equipment  operation,  main- 
tenance, and  overhaul.  Steps  were  taken  toward  establishment  of  an  equipment 
depot.  A  Liberian  graduate  in  chemical  engineering  was  selected  for  training 
as  materials  engineer,  and  he  is  to  be  recommended  for  one  year  of  training  in 
the  United  States.  Three  university  graduates  in  courses  other  than  engineering 
were  gaining  experience  in  surveys  and  preparation  of  plans.  Looking  to  the 
future,  25  high  school  and  university  students  were  given  experience  in  highway 
work  during  school  vacation. 

Two  construction  jobs  and  a  30-mile  survey  were  under  way,  and  surveys 
and  plans  were  completed  for  24  miles  of  road.  Under  a  contract  with  a  French 
engineering  company,  plans  were  completed  for  10  miles  of  road  and  location 
and  design  for  125  miles  was  under  way  under  Bureau  supervision. 

Among  the  physical  difficulties  encountered  are  swamps,  dense  vegetation,  200 
inches  of  annual  rainfall,  and  tropical  soils  not  favorable  to  road  construction. 
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Highway  improvement  is  expected  to  make  available  agricultural  products, 
timber  not  now  accessible,  and  much  greater  production  of  cocoa  and  palm  oils. 

Foreign  Visitors 

The  Bureau  has  cooperated  in  the  program  of  technical  assist .'iikc  Io  frjroign 
countries  by  providing  a  total  of  445  trainee-months  of  training;  during  the  year 
for  a  total  of  139  trainees  from  35  foreign  countries.  In  addition,  assistance 
was  provided  for  112  visitors  from  foreign  countries  for  periods  ranging  from 
a  few  hours  up  to  one  or  two  weeks. 

Of  the  445  trainee-months  of  training  provided  duriii.:,^  the  year,  02  trainee- 
months  were  provided  through  the  fourth  annual  course  on  the  theory  and 
practice  of  highway  improvement  and  utilization,  ))ogun  in  the  previous  fiscal 
year  but  completed  on  September_5,  1952.  Forty-five  delegates  from  28  coun- 
tries participated  in  this  course. 

A  similar  course  was  not  undertaken  during  1953  due  to  the  anticipated  in- 
crease in  the  number  of  foreign  engineer  trainees  coming  to  the  United  States 
under  various  government  programs  for  longer  periods  of  training  in  specialized 
fields. 

Programs  exclusive  of  the  highway  course  were  provided  for  a  total  of  95 
highway  engineers.  Of  these,  70  were  sponsored  by  the  Mutual  Security  Agency, 
11  under  Point  IV  training  grants,  and  4  under  United  Nations  fellowships. 
Ten  engineers  came  to  this  country  under  siX)nsorship  of  their  own  governments, 
or  at  their  own  expense. 

Mutual  Security  Agency  participants  included  6  Austrian  highway  engineers 
who  were  provided  a  6-week  progi'am,  12  Austrian  contractors  who  were  pro- 
vided a  4-week  program,  and  5  German  highway  planning  engineers  whose  5- 
week  program  was  started  near  the  end  of  the  fiscal  year.  The  training  of  these 
visitors  from  other  countries  was  provided  in  the  P>ureau  and  through  the 
cooperation  of  the  various  State  highway  departments. 

At  the  end  of  the  fiscal  year  there  were  35  foreign  engineers  in  training  with 
or  under  the  direction  of  the  Bureau. 

Highway  Safety  Activity 

The  Bureau  continued  to  participate  in  highway  safety  activities  as  directed 
by  legislation,  providing  a  minimum  staff  for  the  President's  Highway  Safety 
Conference  and  entering  into  cooperative  research  agreements  with  five  national 
organizations  in  furtherance  of  the  conference  action  program.  Under  au- 
thorization first  provided  by  Congress  in  1950,  agreements  have  been  made  with 
the  American  Association  of  Motor  Vehicle  Administrators,  American  Bar  Asso- 
ciation, National  Academy  of  Sciences,  Northwestern  University  Trafl3c  Insti- 
tute, and  State  and  Local  OflScials  National  Highway  Safety  Committee. 

The  conference  stai^  assisted  in  organizing  a  committee  of  leading  business 
officials  of  the  Nation  to  serve  in  an  advisory  capacity  on  traffic  safety  problems. 
The  staff  also  arranged  for  the  seventh  annual  meeting  of  the  conference,  in 
Chicago  in  October  1952,  to  review  the  annual  inventory  of  progress  by  States 
and  communities  in  application  of  the  conference  action  program.  As  a  further 
service,  the  staff  surveyed  traffic  safety  activities  in  tlie  Federal  Government. 

Shortly  after  the  end  of  the  fiscal  year  the  Secretary  of  Commerce  assigned 
responsibility  to  the  Bureau  of  Public  Roads  for  operation  in  connection  with 
the  White  House  Conference  on  Highway  Safety  planned  to  be  held  in  February 
1954.  The  conference  staff  will  include  liaison  personnel  to  help  integrate 
advisory  and  operating  groups. 
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Financial  and  Administrative  Research 

Administrative  studies 

Work  carried  on  in  tlie  administrative  field  during  tlie  year  was  largely  coop- 
erative and  consultative  in  nature.  At  the  request  of  the  Automotive  Safety 
Foundation,  a  study  of  highway  management  practices  at  all  levels  of  govern- 
ment in  North  Dakota  was  completed.  Consulting  and  advisory  services  were 
provided  in  connection  with  preparation  by  Maryland  authorities  of  legislation 
to  effectuate  the  recommendations  of  the  Maryland  study  of  intergovernmental 
highway  relations  completed  last  year. 

Recognition  that  inadequate  highway  legislation  in  numerous  States  leaves 
State  and  local  authorities  powerless  to  cope  with  the  problems  of  highway 
modernization  resulted  in  the  inception  of  a  study  of  all  State  highway  legisla- 
tion with  a  view  to  developing  the  elemente  essential  to  highway  laws.  The 
first  phase  of  the  study,  which  is  a  cooperative  project  of  the  Automotive  Safety 
Foundation,  the  Ajuerican  Association  of  State  Highway  Ofiicials,  the  Bureau  of 
Public  Roads,  and  the  Highway  Research  Board,  consists  of  a  siirvey  of  the  legal 
background  of  highway  systems  and  system  classification.  Analysis  of  State 
statutes  pertaining  to  this  subject  was  partially  completed  during  the  year. 
All  work  was  done  under  the  direction  of  a  special  Highway  Research  Board 
committee  on  highway  laws.  The  Bureau  also  assisted  in  a  study  of  the  high- 
way laws  of  North  Dakota. 

Financial   studies 

A  study  covering  the  highway  finance  activities  of  the  local  rural  units  for 
the  years  1942-47  was  completed  during  the  year.  This  study,  together  with  a 
previous  publication  for  the  years  1931-41  and  with  the  tables  published  in  the 
annual  Highway  Statistics  bulletins,  will  make  local  road  finance  data  available 
by  individual  States  for  a  20-year  period.  Work  was  done  on  an  urban  street 
finance  study  covering  the  years  1941-51. 

A  highway  finance  statement  covering  the  years  1945-51  was  issued  during 
the  year,  showing  all  highway  revenues  by  source,  total  expenditures  on  each 
of  the  various  systems,  and  the  highway  debt  status  of  the  States  and  local 
governments.  In  response  to  many  requests,  a  similar  statement  was  released 
giving  the  estimated  data  for  1952  and  a  forecast  for  1953. 

Taxation  studies 

During  the  previous  fiscal  year  a  comprehensive  analysis  of  the  problems  of 
highway  taxation  was  begun  in  cooperation  with  the  committee  on  highway 
taxation  and  finance  of  the  Highway  Research  Board.  This  project,  which  was 
continued  throughout  this  year,  involves  investigations  into  the  following  major 
problems :  ( 1 )  Existing  methods  and  bases  of  taxation  for  the  support  of  high- 
ways, (2)  the  extent  to  which  highway  revenues  should  be  obtained  from  motor- 
vehicle  and  nonmotor-vehicle  tax  sources,  and  (3)  the  equitable  allocation  of 
motor-vehicle  tax  responsibility  among  vehicles  of  different  types  and  sizes. 

Two  component  studies  were  c5mpleted  and  reports  presented  at  the  meeting 
of  the  Highway  Research  Board  in  January  1953.  These  were  the  study  of 
variation  of  charges  made  on  highway  toll  facilities  with  size  of  vehicle,  and 
the  compilation  and  analysis  of  the  State  road-user  and  personal-property  taxes 
that  would  be  paid  in  each  State  upon  each  of  a  series  of  selected  vehicles  vary- 
ing in  size,  weiglit,  and  characteristics  of  use. 

Analyses  of  existing  methods  and  bases  of  imposing  State  motor-vehicle  regis- 
tration taxes  and  fees  and  a  study  of  the  incremental  method  of  motor-vehicle 
tax  allocation  were  in  progress.  Assistance  was  rendered  to  the  Ohio  Depart- 
ment of  Highways  in  connection  with  the  analysis  phase  and  the  preparation 
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oi"  a  ropurL  of  a  .study  dL"  lliu  alloLuLidii  of  luf^hway  costs  in  IliaL  Slale  by  the 
incremental  method. 

Assistance  was  furnished  several  States  in  studios  of  highway  taxation  and 
finance  that  were  undertaken  as  a  part  of  long-range  highwny  planning  activities. 

Highway  rost  studies 

Research  on  the  annual  cost  of  highways  involves  devising  inolhods  of  uniform 
assembly  of  construction  and  maintenance  cost  and  mlh'age  data,  dev(!loping 
appropriate  analytical  mctliods  for  delernuning  road  service  lives,  expectancy, 
retirement  and  depreciation  rates,  and  interi)rcting  and  applying  the  results  of 
such  analysis  to  the  solution  of  broader  problems  in  Inghway  ]»laniiiii'_'.  highway 
programing,  and  motor-vehicle  transportation. 

The  pilot  study  of  the  annual  cost  of  a  210-mile  section  of  U.  S.  CO  in  Kentuclcy 
was  completed.  It  was  conducted  in  cooperation  with  the  Kentucky  Department 
of  Highways  for  the  purpose  of  showing  the  relation  between  road  costs  and 
roadway  adequacy. 

The  cost  phase  of  the  load-condition  studies  was  continued  in  the  endeavor  to 
determine  the  effect  of  truck  traffic  volumes  and  weights  on  the  condition  and 
cost  of  highways. 

Assistance  in  preparing  estimates  of  the  cost  of  making  needed  .highway 
improvements,  program  costs,  forecasting  future  travel,  and  priority  of  construc- 
tion was  given  to  California,  New  Mexico,  New  York,  North  Dakota,  Washing- 
ton, and  Wyoming. 

Aid  was  given  Arkansas,  New  Mexico,  and  West  Virginia  in  establishing 
control  sections  and  reclassifying  and  remuubering  the  Federal-aid  highway 
routes.  In  connection  with  highway  control  sections,  a  manual  on  control- 
section  establishment  and  solving  current  problems  was  prepared.  This  manual 
was  scheduled  for  publication  by  the  Highway  Research  Board. 

Compilation  of  survivor  curve  computation  data,  for  use  in  the  analysis  of 
service  lives  of  mileages  and  investment  in  highways,  was  completed  and  copies 
Avere  distributed  to  State  highway  departments. 

A  report  was  prepared  on  the  capital  investment  in  highways,  1914  to  1952, 
showing  the  growth  of  investment  in  primary  rural  highways,  local  roads,  and 
city  streets  for  grading,  surfacing,  and  structures.  A'alues  in  the  report  were 
adjusted  for  price  trends,  thus  making  it  possible  to  study  the  history,  current 
status,  and  future  needs  of  the  highway  investment  in  terms  of  a  constant  rather 
than  a  changing  dollar.  The  report  was  submitted  to  the  Highway  Research 
Board  for  publication. 

Production  cost  studies 

The  purpose  of  all  production  cost  studies  is  reduction  in  unit  costs  of  highway 
work.  This  objective  may  be  attained  through  increased  efficiency  of  construc- 
tion and  maintenance  operations  or  improved  methods  of  accomplishment. 

Cost  studies  were  continued  on  the  construction  of  five  farm-to-market  roads 
in  North  Carolina  with  the  objective  of  developing  comparative  data  regarding 
net  cost  to  the  public  of  construction  work  performed  by  contract  and  by  State 
forces. 

A  cost  study  was  started  on  a  northern  California  fores^t  highway  project  to 
determine  the  additional  expense  of  carrying  traffic  through  construction  opera- 
tions. No  alternate  routes  are  in  the  vicinity  and  construction  of  a  detour  would 
involve  considerable  expense.  It  was  considered  cheaper  to  maintain  traffic  dur- 
ing construction,  and  the  job  was  let  to  contract  on  that  basis. 

Studies  were  made  of  the  cost  of  surface  maintenance  on  selected  sections  of 
road  in  five  western  States.  Basic  data  developed  will  be  used  in  interpreting 
the  physical  maintenance  work  at  the  WASHO  test  road  (see  section  on  Physical 
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Research)  in  terms  of  normal  work  and  costs  when  performed  as  a  routine  main- 
tenance operation. 

Studies  of  equipment  performance  were  conducted  on  two  construction  jobs  in 
eastern  States. 

Land  acquisition,  roadside  control,  and  terminal  facility  studies 

Important  legal  and  administrative  problems  in  acquisition  of  highway  right- 
of-way,  protection  of  the  roadside,  access  control,  and  the  provision  of  terminal 
facilities  have  been  the  subject  of  continuous  research  during  this  and  past  years. 
Many  of  these  studies  are  carried  on  in  cooperation  with  State  highway  depart- 
ments and  national  organizations. 

Study  of  toll-free  expressways  was  continued.  Preliminary  analysis  of  data  as 
to  mileage,  type  of  facility,  cost,  etc.,  was  substantially  completed.  There  are  now 
approximately  2,000  miles  of  toll-free  expressways  completed  or  under  construc- 
tion throughout  the  United  States. 

A  report  on  title  searching  and  title  examination  for  highway  right-of-way  was 
commenced,  in  cooperation  with  the  American  Association  of  State  Highway 
Officials,  based  on  information  obtained  from  the  States  on  their  right-of-way 
practices. 

Study  of  procedures  in  reserving  land  for  highway  purposes  prior  to  construc- 
tion continued  during  the  year.  Work  on  the  second  phase  of  the  study,  a  sur- 
vey of  methods  used  by  the  States  and  an  analysis  of  their  effectiveness,  was  well 
advanced. 

In  response  to  numerous  requests  from  the  States,  a  study  of  the  problems 
arising  from  the  placement  of  facilities  of  public  utilities  along  highways  was 
undertaken.  Many  highway  departments  are  finding  it  increasingly  difficult  to 
regulate  satisfactorily  the  operations  of  public  utilities  along  the  highways.  A 
comprehensive  study  of  laws  and  practices  with  a  view  to  obtaining  an  equitable 
solution  is  involved.  Factual  analysis  of  State  statutes  pertaining  to  the  place- 
ment of  facilities  and  regulation  of  utilities  was  partially  completed  during  the 
year. 

Studies  of  the  highway  terminal  problem  advanced  during  the  year.  Study  of 
the  use  of  the  parking  meter,  conducted  jointly  with  the  American  Municipal 
Association  and  the  Highway  Research  Board,  was  continued.  A  summary 
report  was  prepared,  indicating,  among  other  things,  that  there  were  an  estimated 
1,113,000  parking  meters  in  the  United  States  in  1952,  yielding  an  estimated  gross 
revenue  in  excess  of  $76  million.  The  average  annual  take  per  meter  is  approxi- 
mately $70.  More  and  more  municipalities  were  using  revenues  from  parking 
meters  to  finance  off-street  parking  programs. 

The  truck  loading  and  unloading  problem  in  cities  is  becoming  an  increasingly 
vexing  one.  The  possibilities  of  using  the  zoning  device  to  provide  some  relief 
has  been  investigated,  and  a  comprehensive  factual  report  was  completed  on  this 
subject. 

In  response  to  requests  of  States  and  municipalities,  continued  assistance  was 
rendered  on  the  legal,  financial,  and  administrative  phases  of  parking  surveys. 
These  activities  have  made  it  possible  to  bring  parking  difficulties  in  the  affected 
places  closer  to  solution  than  would  otherwise  be  possible. 

Highway  Transport  Research 

Research  on  many  phases  of  highway  transport  is  conducted  by  the  Bureau 
both  independently  and  in  cooperation  with  the  States  as  Federal-aid  projects. 
A  large  portion  of  the  work  at  headquarters  is  based  on  data  supplied  by  the 
States. 
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Road  inventory  and  mapping 

lioud  iuvontory  oijoratious  wuie  coiiLimiod  iii  42  States  and  Uawaii,  bringing 
up  to  date  information  on  all  rural  roads  and  main  routes  through  cities.  These 
data  are  of  fundamental  importance  in  determining  needs  and  defloiencies  of  the 
entire  road  network  and  are  necessary  in  appraising  the  performance  and 
adequacy  of  the  several  highway  systems.  Statistical  summaries  thus  obtained 
are  necessary  tools  in  dolonnining  policies  for  liit^'hway  administration  and  for 
Ions-range  plainiin.u'. 

Thii-ty-two  States  pruducod  llTI  county  general  liighway  maps  during  the 
year.  Other  mapping  activities  resulting  from  cooperative  planning  surveys 
included  the  preparation  and  publication  by  the  States  of  13  State  general  high- 
way maps,  20  State  traffic  maps,  292  county  traffic  maps,  and  518  maps  of  incor- 
porated places. 

Traffic  volumes  and  truck  weights 

Every  State  has  developed  some  information  concerning  the  growth  in  traffic 
in  the  past  year  compared  to  those  in  previous  years.  Forty-four  States  made 
surveys  at  stations  used  for  the  past  11  years  to  determine  trends  in  loading 
liractices  and  weights  by  vehicle  types  to  be  used  in  computing  carried  loads,  ton- 
mileages,  and  what  possibly  is  more  important,  the  effectiveness  of  enforcement 
of  State  weight  laws.  Data  were  obtained  at  500  stations.  These  data  have 
been  analyzed  and  reported  by  the  Bureau. 

Traffic  in  rural  areas  increased  at  about  the  same  rate  as  in  previous  year.?- 
with  no  signs  of  leveling  off.  In  urban  areas,  however,  the  rate  of  increase 
diminished  somewhat,  possibly  due  to  increased  congestion.  While  rural  travel 
increased  approximately  6  percent,  the  urban  travel  increased  only  about  4 
percent. 

The  annual  weight  surveys  have  generally  been  made  in  the  summer  but  19 
States  have  been  collecting  valuable  w^eight  data  seasonally  at  selected  stations 
in  order  to  determine  the  variations  in  vehicle  types  and  weights  and  the  fre- 
quencies of  heavy  loads  on  highway  surfaces  in  different  hours  of  the  day,  days 
of  the  week,  and  seasons  of  the  year.  Such  information  is  valuable  in  establish- 
ing a  relation  between  frequency  of  heavy  loads  and  pavement  damage  under 
different  circumstances.  Analyses  were  made  of  the  variation  of  weights  by 
vehicle  type  for  different  hours,  days,  and  seasons,  in  order  to  establish  a  factual 
basis  for  the  development  of  more  economical  sampling  procedures. 

Studies  of  road  usage  and  condition 

Studies  initiated  in  1950  in  cooperation  with  the  State  highway  departments 
to  evaluate  the  performance  of  selected  road  sections  were  continued.  Observa- 
tions over  a  number  of  jears  will  be  necessary  for  sound  conclusions  for  use  in 
modifying  old  design  policies  or  establishing  new  ones.  Information  is  obtained 
each  year  on  the  same  sections  of  road  as  to  condition  of  the  surface  and  main- 
tenance costs  and  their  relation  to  traffic  volumes  and  weights  of  vehicles  using 
the  roads.  Studies  of  this  type  have  been  started  in  35  States  and  data  are 
being  recorded  on  some  370  road  sections.  Already  some  preliminary  indications 
are  appearing.  For  example,  a  report  on  test  sections  received  from  the  Missouri 
Highway  Department  indicates  the  detrimental  effects  of  widening  a  narrow 
concrete  pavement  on  one  side  only.  Shifting  of  the  center  line  caused  the  lateral 
shifting  of  wheel  loads  to  a  position  over  or  near  the  old  longitudinal  center 
joint  and  increased  the  number  of  interior  corner  breaks.  Such  information  may 
be  expected  from  these  studies  in  addition  to  the  more  comprehensive  analyses 
of  costs  and  frequencies  of  heavy  loads. 
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Traffic  studies  in  cities 

Cities  in  wliicli  metropolitan  area  transportation  studies  have  been  made  by 
the  liome-interview  method  now  iiumber  100,  located  in  36  States.  Eight  new 
studies  were  started  during  the  fiscal  year,  including  one  in  the  Detroit  metropoli- 
tan area  with  a  population  of  almost  3  million  people.  This  is  the  largest  study 
yet  undertaken. 

Urban  highway  planning 

Continuing  research  since  1950  has  developed  procedures  for  analyzing  data 
from  urban  origin  and  destination  surveys  by  which  basic  relations  between  resi- 
dents' daily  trips  and  various  types  of  land  use  can  readily  be  determined. 
Results  show  that  both  central  and  suburban  business  centers  have  definable 
areas  of  attraction  as  measured  by  either  distance  or  travel  time  from  place  of 
residence  to  such  centers.  The  procedures  provide  quantitative  measurement  of 
automotive  and  mass  transit  usage  in  relation  to  distance  and  travel  time  from 
places  of  residence  to  various  land  uses.  Effects  of  decentralization  of  offices 
and  industries  from  central  to  suburban  areas  upon  employees'  travel  to  work 
ancT  the  characteristics  and  volume  of  the  traffic  generated  by  various  types  of 
residential  land  use  were  also  studied. 

Such  analyses  and  procedures  provide  the  means  of  forecasting  traffic  changes 
and  highway  needs  following  the  construction  of  shopping  centers  and  large 
housing  developments  as  well  as  for  estimating  the  traffic  pattern  in  areas  for 
which  travel  habit  data  are  not  available. 

Parking  f  acihties 

Since  the  initiation  of  the  comprehensive  parking  studies  in  1945,  studies  have 
been  undertaken  in  92  cities  in  34  States,  in  cooperation  with  the  State  highway 
departments  and  cities.  Of  these,  17  were  active  dumng  the  year.  An  analysis 
of  the  results  of  58  of  these  studies  has  been  completed,  developing  some  empirical 
relations  between  parking  volumes  in  the  central  districts  of  cities  and  such  fac- 
tors as  population,  employment,  and  retail  store  sales.  These  relations  indicate 
that  the  volume  of  parking  in  the  central  districts  of  cities  may  be  estimated 
within  reasonable  limits  of  accuracy  from  existing  census  data  and  other  infor- 
mation. 

An  analysis  of  curb  parking  data  from  the  same  studies  was  nearing  comple- 
tion, permitting  an  evaluation  of  the  effectiveness  of  parking  meters  as  regula- 
tors of  length  of  time  parked. 

Studies  were  made  of  certain  particular  aspects  of  the  parking  problem.  These 
involved  size  of  reservoir  space,  car  handling  operations  including  mechanical 
devices,  driver  parking  in  comparison  with  attendant  parking,  and  area  of  influ- 
ence of  parking  lots  and  garages.  Additional  studies  of  similar  character  were 
planned  as  a  contribution  toward  improvement  of  design  and  operation  of  off- 
street  parking  facilities.  The  Bureau  is  interested  in  off-street  parking  because 
it  permits  use  of  streets  for  movement  rather  than  storage  of  vehicles. 

Toll  road  studies 

The  Bureau  continued  its  studies  of  toll  road  traffic  with  the  objective  of 
establishing  a  sound  basis  for  estimating  the  volume  and  kind  of  traffic  likely 
to  be  attracted  to  a  proposed  toll  road  and  that  which  may  be  expected  to  be 
generated  because  of  the  existence  of  a  superior  facility.  Results  of  the  study 
of  the  Maine  Turnpike,  started  in  1947,  were  partially  reported  in  a  paper  pre- 
sented to  the  Highway  Research  Board.  As  an  example  of  the  findings,  in 
August  1950,  72  percent  of  the  through  trips  (trips  with  origin  and  destination 
beyond  the  two  ends  of  the  turnpike)  used  the  facility.  The  percentage  was  lower 
for  traffic  with  origin  and  destination  close  to  the  toll  road. 
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l<'icl<l  woi'k  on  tlic  ••licfoii'  mill  Ml'lcr"  siiidics  dt"  llw  c.-islcni  fxtt'iisi<iii  i>f  Uic 
J'(Miii.s.vlViiiii;i  'I'unipikc  :iii<l  lluil  dn-  ihc  •'lirrnic"  study  <iii  llic  nvcsIcmi  cNliMisinti 
were  coniph'lcd  jiiid  iiiuilysis  lic^iiii. 

M«)l«>r-v<'lii«-l«'  iisi'  >.tiMllcs 

]M()lni--v»'lii(l(' use  studies  Jirc  coiidtiilcd  in  ciinpci-iiliiMi  willi  tlic  SImIc  lii;ili\Viiy 
dciKirtiiiciits  ;ind  «'iicli  is  Stjitcwidc  in  scnpc.  'riicy  .iif  dcsi^in'd  h.  yield  iiiCorma- 
tioii  (HI  niotor-veliicle  trjivel  with  i-espcci  id  nir:il  ;md  iiii);iii  <i\viiersliii(  of  veiiicles, 
proportion  of  ti-iivel  in  rural  and  iirliaii  areas,  and  i)riii<-ii)al  road  systems  used, 
tofietluM-  Willi  iiertiiieni  characteristics  of  liavci  iiK'ludiuK  jiurposes  of  tra\cl  and 
freciuency  and  length  of  trips.  Such  iuforniation  has  important  hearinji  on  liiuli- 
way  planning  and  tinanciiig  problems. 

At  the  close  of  the  H.scal  year  studies  were  under  way  or  coniijleted  in  T.t  States 
and  in  Hawaii,  with  held  work  completed  in  S  States  ;ind  sninc  ]u  cliniinary 
analyses  made  in  (>  States.  Infonmition  availahle  from  tiiese  i)reliminury 
analyses  shows  lh:it  nearly  two-thirds  of  all  .uainfully  employed  persons  travel 
to  work  hy  autoniohile,  excludln.:;'  farmers  and  others  who  work  where  they  live. 
Half  of  the  workers  using  other  means  of  travel,  or  one-sixth  of  the  total,  walk 
to  their  place  of  employment.  Even  in  the  largest  cities  of  these  States,  om -half 
of  these  workers  travel  to  work  by  passenger  car  and  10  percent  walk.  About 
four-fifths  of  the  workers  living  in  unincorporated  areas  travel  to  work  by  pas- 
senger car.  Of  these,  30  percent  connuute  10  miles  or  further  and  15  percent 
travel  20  miles  or  more.  lu  these  six  States,  28  percent  of  the  families  have  no 
vehicles,  while  nearly  20  perctmt  of  the  families  oijerate  two  or  more  vehicles. 

Data  from  four  States  show  73  percent  of  the  trips  and  GO  percent  of  the 
vehicle-miles  of  travel  by  pas.senger  car  were  "necessity  travel" — that  is,  in  con- 
nection with  earning  a  living  and  family  business.  Another  ."»  percent  of  the 
trips  and  3  percent  of  vehicle-miles  of  travel  w^ei'e  for  educational,  civic,  and 
religious  purposes.  The  remaining  travel — about  one-fourth  of  the  trips  and 
slightly  over  one-third  of  the  vehicle-miles — was  made  for  social  and  recreational 
purposes. 

Motor-vehicle  regulation 

During  the  year  the  Bureau  published  revised  editions  of  the  Model  Traffic 
Ordinance  and  of  three  of  the  five  acts  of  the  Uniform  Vehicle  Code :  Act  II,  the 
Uniform  Motor-Vehicle  Operators'  and  Chauffeurs'  License  Act ;  Act  IV,  the 
Uniform  ]Motor-Vehicle  Safety  Responsibility  Act ;  and  Act  V,  the  Uniform  Act 
Regulating  Traffic  on  Highways.  For  many  years  the  Bureau  has  actively  jjar- 
ticipated  in  the  work  of  the  National  Comuftttee  on  Uniform  Traffic  Laws  and 
Ordinances,  which  is  responsible  for  the  preparation  of  these  recommended  stand- 
ards for  motor-vehicle  legislation. 

The  United  Nations  Group  of  Experts  on  Road  Signs  and  Signals,  after  three 
years  of  work,  published  during  the  year  its  final  recommendations  for  a  "Con- 
vention on  a  Uniform  System  of  Road  Signs  and  Signals."'  An  official  of  the 
Bureau  served  as  a  member  of  the  group,  and  the  Bureau  has  subsequently  been 
cooperating  with  the  Department  of  State  in  determining  the  position  to  be 
taken  by  this  country  with  reference  to  the  support  of  tlie  proposed  convention 
iu  the  United  Nations  Economic  and  Social  Council,  and  its  ratification  if  and 
when  it  is  submitted  to  the  member  nations. 

Economics  of  motor-vehicle  size  and  weight 

Overall  costs  of  freight  transportation  by  highway  include  the  costs  of  own- 
ing, maintaining,  and  operating  trucking  equipment,  and  such  costs  of  construct- 
ing and  maintaining  highway  facilities  as  may  properly  be  assigned  to  freight 
vehicles.     Trucking  costs  diminish  as  the  size  and  weight  of  vehicles  increase, 
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but  highway  costs  increase.  The  previous  limited  studies  do  not  provide  data 
adequate  for  a  determination  of  the  most  economical  size  and  weight  of  vehicle, 
taking  into  account  highway  costs.  Research  was  begun  to  establish  firmly  the 
economic  factors  and  operating  practices  relating  to  the  motor-vehicle  size  and 
weight  problem,  and  to  obtain  data  indicative  of  the  optimum  gross  weights 
of  different  styles  of  vehicles  to  carry  an  optimum  range  of  commodities. 

Comprehensive  data  in  the  following  fields  are  needed  in  order  to  develop  a 
reasonable  range  of  truck  and  truck  combination  size  and  weight  limits  that  will 
result  in  the  lowest  overall  cost  of  highway  transportation  per  unit  of  freight 
transported:  (1)  Operating  costs  of  various  types  of  freight  vehicles  by  incre- 
ments of  gross  weights  for  various  types  of  freight  service,  (2)  costs  of  pro- 
viding highway  facilities  by  increments  of  axle  loads  and  frequency  of  traflBc, 
and  (3)  relation  of  total  tonnage  of  commodities  hauled  to  shipping  densities 
of  the  commodities,  in  order  to  judge  which  commodities  should  not  occupy  all 
of  the  space  in  the  cargo  body  of  highway  freight  vehicles. 

A  program  of  field  studies  of  the  three  phases  has  been  developed  in  collabora- 
tion with  the  committee  on  economics  of  motor-vehicle  size  and  weight  of  the 
Highway  Research  Board.    Work  was  begun  on  the  collection  of  the  field  data. 

Characteristics  of  passenger-car  operation 

A  knowledge  of  the  operating  characteristics  of  motor  vehicles  is  essential 
in  the  development  of  standards  and  specifications  for  highways  and  for  vehicles 
that  provide  for  the  safest  and  most  efiicient  movement  of  traffic.  The  com- 
mittee on  vehicle  characteristics  of  the  Highway  Research  Board,  assisted  by 
industry  and  government,  has  developed  instruments  to  record,  for  any  trip, 
the  percentage  of  time  a  vehicle  travels  at  various  speeds,  acceleration  and 
deceleration,  and  the  amount  of  fuel  used  at  various  speeds. 

The  Bureau  has  made  extensive  use  of  these  instruments  to  determine  the 
effects  of  control  of  highway  access,  traflic  signals,  rise  and  fall,  gradient,  and 
sight  distance  of  the  highway  on  the  speed,  fuel  consumption,  deceleration, 
acceleration,  and  overall  travel  time  of  a  tj'pical  passenger  car.  The  test  vehicle 
was  operated  about  28,000  miles  in  ten  studies  of  highway  characteristics  during 
the  calendar  years  1951  and  1952. 

The  data  collected  have  been  transcribed  from  field  records  and  summarized. 
Study  of  the  results  should  prove  valuable  in  making  road-user  benefit  analyses 
for  highway  improvements  and  in  the  development  of  design  policies  for  highway 
profiles. 

Brake  research  • 

The  Bureau  has  made  an  extensive  study  of  motor-vehicle  brake  performance. 
It  had  the  assistance  of  a  committee  composed  of  representatives  of  19  organi- 
zations connected  with  highway  transportation,  3  from  Government  agencies 
and  16  from  manufacturing,  operating,  and  other  technical  groups.  The  field 
work  was  divided  into  four  phases :  Tests  on  vehicles  in  service,  selected  at 
random  from  general  traflBc,  controlled  tests  on  new  commercial  vehicles,  con- 
trolled tests  on  used  commercial  vehicles,  and  tests  to  determine  the  capabilities 
of  existing  brake-testing  devices.  The  field  work  of  the  first,  third,  and  fourth 
phases  was  conducted  by  the  Bureau,  and  that  of  the  second  phase  by  the  brake 
technical  committee  of  the  Automobile  Manufacturers  Association. 

Analysis  of  all  data  was  completed  and  the  result  submitted  for  review  by 
the  advisory  committee  prior  to  publication.  The  study  revealed  the  general 
levels  of  brake  performance  of  the  various  types  of  vehicles  in  everyday  traflBc, 
the  improvement  in  those  levels  since  1942,  and  the  further  improvement  in  brake 
performance  of  commercial  vehicles  that  can  be  made  through  maintenance 
procedures.     The  effects  of  speed  and  axle  loads  on  brake  performance  are  also 
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iiidicatfd.     In  addilioii,  cuiuparisoii  was  luado  of  the  merits  of  testing'  instru- 
ments for  moasuring  niotor-vfliicle  hrako  porformanco. 

The  results  of  this  resoarcii  will  assist  materially  in  the  foruiulation  of  ijraetieal 
regulatory  measures  and  will  help  to  pruniole  safety  on  the  streets  and  highways 
by  pointing  out  deficieneies  in  the  l)rake  performance  of  vehieles  as  tliey  operate 
in  everyday  traffic. 

Highway  capacity 

Since  the  Highway  Capacity  Manual  was  published  in  1050,  the  information 
it  contains  has  been  widely  used  in  the  analysis  and  solution  of  rural  and  urban 
traffic  problems.  Studies  were  continued  on  several  of  the  phases  of  highway 
capacity  for  which  comprehensive  data  were  not  available  in  1950.  These  include 
the  capacities  of  such  facilities  as  ramps  and  the  degree  to  whieh  their  capacities 
are  influenced  by  traffic  volumes  on  the  main  roadways. 

Efficiency  in  utilization  of  streets 

Mass  transportation  of  people  is  recognized  as  a  highly  desirable,  if  not  an 
essential,  component  of  the  overall  transportation  scheme  in  cities.  However, 
somewhat  extravagant  claims  have  been  made  regarding  the  superiority  of  mass 
transportation  over  the  private  automobile  in  the  utilization  of  street  space,  and 
in  the  degree  to  which  city  street  congestion  could  be  eliminated  by  reversing  the 
past  trend  which  has  been  toward  the  use  of  private  automobiles  and  away  from 
mass  transit. 

The  economic  aspects  of  mass  transit  versus  private  automobile  are  so 
far-reaching  that  studies  were  conducted  to  obtain  a  few  facts  regarding  the 
relative  efficiencies  of  mass  transit  vehicles  and  private  automobiles.  The  studies 
were  conducted  in  the  Washington  metropolitan  area.  The  results  show  that 
the  average  bus  in  the  direction  of  the  heavier  passenger  movement  in  the 
downtow'n  area  during  peak  periods  carries  20  times  as  many  passengers,  occupies 
seven  times  as  much  street  space,  and  travels  47  percent  as  fast  as  the  average 
automobile. 

In  outlying  ai-eas  the  average  bus  carries  15  times  as  many  passengers, 
occupies  seven  times  as  much  street  space,  and  travels  63  percent  as  fast  as  the 
average  private  automobile. 

The  average  streetcar  in  the  dowiatown  area  carries  25  times  as  many  passen- 
gers and  occupies  7.6  times  as  much  street  space  as  the  average  automobile.  These 
preliminary  results  indicate  that  the  relative  efficiency  of  mass  transit  is  not  as 
great  as  is  often  claimed. 

Relation  of  access  control  to  accident  rates 

Greater  safety  is  a  recognized  benefit  of  controlled-access  highways,  but  the 
actual  gain  has  been  measured  in  only  a  few  cases.  The  Bureau,  with  the 
cooperation  of  a  number  of  State  highway  departments,  has  imdertaken  the 
development  of  comparative  facts  on  traffic-accident  experience  in  relation  to 
controlled  access.  Data  were  compiled  for  highways  with  full  control,  partial 
control,  and  no  control  of  access.  Wherever  possible,  accident  exiwrience  was 
studied  on  routes  that  roughly  parallel  each  other  and  differed  principally  in 
the  extent  to  which  control  of  access  had  been  established.  Auxiliary  information 
bearing  on  all  the  major  design  and  traffic  service  characteristics  was  also 
tabulated  to  assist  in  evaluating  the  accident  records. 

The  results  from  study  of  the  accident  experience  on  approximately  1,500  miles 
of  highways  in  10  States  and  the  District  of  Columbia  demonstrate  the  superior 
safety  of  freeway  design.  Although  more  extensive  records  will  be  needed  to 
establish  the  margin  of  superiority,  it  appears  that,  based  on  mileage  traveled, 
facilities  with  full  control  of  access  often  have  accident  rates  only  one-fourth 
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as  great  as  those  for  highways  without  control  of  access.     Highways  with  partial 
control  of  access  have  an  intermediate  accident  rate,  as  might  be  expected. 

The  fatality  rates,  too,  are  consistently  lower  with  full  control  of  access.  The 
entire  measure  of  this  advantage,  however,  will  not  be  known  without  the  assem- 
bly and  analysis  of  additional  data.  In  some  instances,  the  effect  of  access 
control  on  deaths  per  hundred  million  miles  of  vehicle  travel  is  not  as  pronounced 
as  in  the  case  of  total  accidents,  presumably  because  the  higher  speeds  on  better 
highways  make  the  accidents  that  do  occur  more  severe.  The  limited  mileage 
of  high-speed  freeway  now  in  use  undoubtedly  is  a  factor.  Many  motorists  have 
not  yet  become  adequately  conditioned  to  the  unique  operating  "liazards  inherent 
in  these  most  modern  designs. 

Weighing  vehicles  in  motion 

An  electronic  scale  for  weighing  vehicles  at  their  normal  highway  speeds, 
developed  by  the  Bureau  in  cooperation  with  manufacturers  of  electronic  equip- 
ment, was  in  operation  almost  continuously  during  the  year.  Improvements 
were  made  in  mechanical  and  electronic  features  to  make  the  apparatus  reliable 
for  obtaining  information  for  highway  planning  purposes  or  for  the  enforce- 
ment of  gross-load  and  axle-weight  limits.  Units  which  a  manufacturer  intends 
to  produce  were  tested. 

In  its  present  form,  the  scale  will  record  the  total  tonnage  on  a  highway  with 
an  error  of  less  than  1  percent,  the  weights  of  individual  vehicles  with  an  aver- 
age error  of  4  percent,  and  individual  axle  loads  with  an  average  error  of 
5  percent. 

Driver  performance 

Studies  of  driver  performance  were  conducted  to  obtain  information  useful 
for  the  proper  design  of  highways.  A  report  of  one  such  study  on  driver  per- 
formance on  vertical  curves  (at  the  tops  of  hills),  which  was  conducted  in  coop- 
eration with  the  New  York  Department  of  Public  Works,  was  completed.  On 
sharper  vertical  curves  where  limited  sight  distance  made  speeds  above  25  miles 
per  hour  unsafe  (a  speed  is  imsafe  if  a  vehicle  cannot  be  stopped  within  the 
distance  seen  to  be  clear  of  obstruction),  the  average  speed  was  4.j  miles  per 
hour. 

The  results  of  these  studies  clearly  show  that  on  vertical  curves  drivers  either 
do  not  have  a  clear  realization  of  the  distances  required  to  bring  their  vehicles 
to  a  stop,  or  believe  that  there  is  little  likelihood  that  an  object  which  cannot 
be  avoided  will  be  in  the  roadway,  or  have  confidence  that  highways  are  built 
with  sufficient  sight  distance  for  safety  at  what  the  drivers  consider  normal 
speeds. 

Hydraulic  Research 

Noteworthy  results  were  obtained  in  studies  with  models  of  highway  culverts, 
conducted  at  Oregon  State  College.  The  work  was  sponsored  by  the  Bureau  and 
the  State  Highway  Department.  The  tests  show  that  an  ordinary  box  culvert 
on  a  steep  grade  cannot  be  made  to  flow  full  when  water  is  ponded  well  above 
the  top  of  the  entrance.  By  tapering  or  otherwise  improving  the  entrance  the 
culvert  will  flow  full  automatically  and,  in  some  cases,  can  discharge  twice  as 
much  water  with  no  increase  in  the  depth  of  ponding.  Comparable  results  were 
obtained  for  pipe  culverts  in  tests  conducted  at  the  University  of  Minnesota  with 
Bureau  cooperation.     Field  data  verify  the  laboratory  conclusions  in  general. 

However,  the  optimum  design  of  entrances  to  either  rectangular  or  circular 
conduits  has  not  been  fully  developed.  Additional  experiments  along  this  line 
were  in  progress  at  the  Iowa  Institute  of  Hydraulic  Research  as  an  Iowa  Federal- 
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iiifl  r('S(^ai-f'h  project.  Mcjius  for  coiilroUiiin  (l!iiii.i;.'inK  scour  ;i1  I  lie  oiilli't  'if  ;i 
(ulvert  discluu-f^inK;  at  high  vehK-ity  was  al.scj  iiivostigalcd. 

The  Iowa  Institute  of  Hydraulic  Research  also  cooperated  in  coiiiimiMli f 

two  other  research  projects.  One  of  these  was  a  study  rrf  scom-  ;iii)iiii(i  iiiid^f 
piers.  Work  was  hejiiiti  mi  a  licld  installation  which  will  riiiilili-  .nii'iiiiMl  i<- 
recordinjj:  of  the  depth  of  scour  at  a  hiidfic  pier  in  the  Sl<urd<  Itivcr  near  \nies, 
Iowa,  during  Hoods.  I'icld  iiicasun'iiiciils  arc  nece.s.sary  to  verify  llie  results 
of  the  small-scale  model  tests.  In  a  j,'eneral  way,  the  pattern  of  scour  occui'rinK 
around  a  hridjie  pier  has  been  confirmed  by  ol)servations  at  ln-idf;e  piers  daniaj^ed 
by  floods  in  recent  years.  The  imiiortant  problem  now  is  t(j  jiredict  how  deep  the 
scour  hole  is  likely  to  .uo  under  a  uivcn  set  of  couditioiis. 

'Pile  investigation  of  sedimeul  1  ransp(M-lal  ion  al  I  lie  liislilule  durin;:-  tlie  past 
year  indicates  that  mixed  sands  perform  very  nearly  the  same  as  the  one-size 
sands  used  previously.  The  results  make  it  possible  to  estimate  the  quantity 
and  size  of  .sediment  that  can  be  carried  without  deposition,  or  with  limited 
depositions,  in  a  storm  drain.  When  nniterial  cannot  be  transported  and  cannot 
be  kept  out  of  the  system,  it  should  be  trapped  at  a  point  where  periodical 
removal  is  possible  and  economical.  Another  phase  of  the  research  at  Iowa  City 
is  the  investigation  of  efficiency  of  simple  rectangular  traps.  Results  indicate 
that  velocity  of  flow  in  the  conduit  in  relation  to  the  velocity  of  free  fall  of  the 
sand  particles  is  the  most  important  factor. 

Work  on  a  cooperative  ]n-oject  at  the  University  of  Illinois  proved  conclusively 
that  ordinary  storm  drain  catch  basins  are  grossly  inefficient  for  the  high  rates 
of  flow  introduced  by  inlets  of  improved  design.  Data  were  obtained  on  the 
sizes  of  sediment  encountered  on  highways  at  several  locations  in  the  State. 
Reports  were  prepared  on  hydraulic  characteristics  of  inlet  boxes  and  a  special 
type  of  gutter. 

A  new  project  was  started  at  the  University  of  Missouri,  sponsored  by  the 
Missouri  State  Highway  Department  and  the  Bureau.  It  is  aimed  at  evaluating 
the  head  losses  that  occur  as  water  flows  through  storm  drain  junction  boxvTs  or 
manholes.  Very  little  experimental  data  have  been  available  on  these  losses 
which,  under  certain  conditions,  are  probably  responsible  for  failure  of  storm 
drain  systems  to  carry  as  much  water  as  intended. 

A  rather  unusual  investigation  in  progress  at  Oregon  State  College  was  ueces- 
fitated  by  the  requirement  of  various  fish  and  game  commissions  that  highway 
departments  provide  fish  ladders  in  culverts  to  enable  certain  varieties  of  fish  to 
migrate  upstream  to  spawn.  The  hydraulic  tests  have  the  objective  of  deter- 
mining the  extent  to  which  a  fish  ladder  reduces  the  capacity  of  the  cidvert  to 
discharge  storm  water. 

Notable  progress  was  made  on  the  problem  of  estimating  peak  rates  of  runoff, 
such  estimates  being  essential  to  intelligent  design  of  highway  drainage  struc- 
tures. Use  was  made  not  only  of  records  of  stream  flow  and  rainfall  but  also 
of  topographic  data  to  establish  reliable  methods  of  estimating  peak  rates  of 
runoff  which  may  be  expected  to  occur  once  in  a  given  number  of  years.  Tech- 
niques for  making  such  studies  have  now  been  developed  to  the  point  where 
it  is  becoming  feasible  to  enlist  the  cooperation  of  some  of  the  State  highway 
departments  in  broadening  the  geographic  area  covered. 

Rainfall  on  the  Pacific  Coast  is  markedly  influenced  by  the  existence  of 
mountain  ranges.  A  cooperative  project  was  established  at  Stanford  University 
under  which  a  study  was  begun  of  correlation  of  rainfall  intensity  with  a 
number  of  factors  depending  on  topography.  Such  a  study  is  necessary  because 
of  poor  distribution  of  rainfall  gages,  most  of  them  being  located  in  the  in- 
habited valleys. 
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In  conjunction  with  the  program  of  hydraulic  and  hydrologic  research,  train- 
ing activities  were  conducted  with  the  objective  of  informing  personnel  of  the 
Bureau  and  interested  State  highway  departments  on  scieutiJBc  advances  in 
the  solution  of  highway  drainage  problems.  Engineers  from  field  offices  of  the 
Bureau  attended  a  three-week  school  during  the  past  winter.  These  men,  in 
turn,  are  expected  to  cooperate  with  State  highway  departments  in  passing 
authoritative  information  along  to  the  engineers  who  are  designing  drainage 
structures. 

Physical  Research 

In  addition  to  continued  activity  in  the  physical  research  field,  the  laboratories 
have,  as  in  past  years,  performed  a  considerable  amount  of  routine  testing  for 
other  government  agencies  as  well  as  in  connection  with  road  work  under  the 
direct  supervision  of  the  Bureau.  Cooperation  with  engineering  organizations 
interested  in  the  standardization  of  specifications  for  road  materials  and  in 
methods  of  testing  was  continued  during  the  year.  These  organizations  include 
the  American  Association  of  State  Highway  Officials,  the  American  Society  for 
Testing  Materials,  the  Highway  Research  Board,  the  Federal  Specifications 
Board,  the  American  Concrete  Institute,  and  others.  Cooperation  by  the  Bureau 
takes  the  form  of  active  participation  in  committee  work  by  individual  members 
of  the  staff  as  well  as  participation  in  cooperative  programs  of  research  sponsored 
by  these  organizations. 

Instruction  of  groups  of  highway  engineers  from  various  organizations  in 
this  country  and  from  abroad  as  well  as  the  instruction  of  engineer  trainees  was 
continued. 

Structural  design  of  rigid  pavements 

In  connection  with  and  supplementary  to  the  Maryland  road  test,  there  was 
carried  out  a  short  series  of  tests  with  a  heavily  loaded  military  tractor-trailer 
combination.  The  purpose  of  these  tests  was  to  develop  information  that  would 
be  helpful  to  State  highway  departments  in  regulating  the  use  of  highway 
pavements  by  vehicles  of  this  and  similar  types.  A  considerable  amount  of 
valuable  data  was  obtained  and  analyzed  and  a  report  prepared.  This  report, 
the  essence  of  which  was  presented  at  the  annual  meeting  of  the  Highway 
Research  Board,  will  be  published  by  the  board. 

Studies  were  continued  of  the  structural  behavior  of  joints  containing  load 
transfer  systems  under  the  action  of  repeated  loads.  These  tests  were  made 
in  four  large  machines  capable  of  imposing  loads  of  10,000  to  15,000  pounds  on 
the  load  transfer  systems.  Following  a  systematic  schedule,  the  work  was 
continued  throughout  the  year  and  valuable  information  pertaining  to  the  in- 
fluence of  dowel  diameter,  dowel  embedment,  and  width  of  joint  opening  was 
obtained.  Preparation  of  an  initial  report  was  in  prospect  at  the  end  of  the 
year. 

Earlier  reports  have  contained  a  description  of  a  cooperative  study  of  the 
effects  of  variations  in  the  spacing  of  transverse  joints  on  the  longtime  per- 
formance of  concrete  pavements.  Observations  covering  10  years  of  service 
behavior  are  embodied  in  reports  presented  before  the  Highway  Research  Board 
by  the  highway  departments  of  California,  Kentucky,  Michigan,  Minnesota, 
Missouri,  and  Oregon.  The  Bureau,  as  an  active  participant  in  this  investi- 
gation, began  a  study  of  the  six  reports  to  correlate  the  data  for  publication 
and  to  discover  what,  if  any,  additional  basic  trends  may  be  indicated. 

Structural  design  of  nonrigid  pavements 

Through  contact  with  the  States  and  through  participation  in  technical  com- 
mittee activities  the  Bureau  followed  closely  developments  in  the  use  of  improved 
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iiH'l  hods  of  (Icsimi  of  ii(iniit:i<l  p:i\  ••mcnls.  Rccfiiily  cuiiiiilt'lcd  surveys  of  (U-sinii 
practices  t  lii'dii^lKHil  the  I'liiled  Stales  have  fdciised  m  t  lent  inn  nil  the  need 
for  Stiulyili;;'  tiie  ser\  i<'e  heiia\lii|-  nl'  hit  iiiiiiiHius  |i;i\ciii('ii(s  dcsijiiu'd  \>\  the 
various  nieliHxIs.  ( 'oinpariseii  ul'  (h'si;iiis  arrived  :il  h.\  I  h<'  Narioiis  nietlidds 
for  a  .uiven  set  of  hasie  eeMditiens  eiiipiiasizes  liie  need  I'ei-  liirthcr  stiidv  in  an 
elTort  to  Itriny  aheiil  greater  harnidiiy  in  I  he  residls  olitairied. 

'IMie  eo()i)erati\'e  study  of  nnnrii^id  pavement  desi;:n  liy  the  I  li^;ii\\  a.\'  l{ese;ii(ii 
Itdard,  the  Asphalt  Institute,  and  IIm-  I'.urean  was  ciintinned.  A  rejiort  suni- 
niariziuK   tlio   results   of   the   eoni])leled    jilale    load    tests    was    in    prejtaraLion. 

The  WASHO  Irsl  road 

The  liuri'au  participated  in  a  nia.joi-  road  test  at  Mahid,  Tdalio,  under  tin- 
auspices  of  the  Western  Association  of  Stale  Highway  Officials,  which  Inis  a 
nienil)ership  of  10  State  liif-hway  (h'partnients,  with  the  truck  nianufacturinfi; 
industry  and  the  petroU'Uiu  industry  as  cooperators.  Tlie  project  is  hcing  di- 
rected by  the  Hi,u:hway  Research  r>oard.  The  exi»eriniental  bituminous  pave- 
ment sections,  arranged  in  the  form  of  two  loops,  were  completed  in  October  19.j2. 
The  thickness  of  the  several  sections  ranges  from  6  to  22  inches.  Following 
the  application  of  scheduled  pretest  traffic  and  the  completion  of  a  scheduled 
series  of  pavement  deflection  tests  the  sections  were  subjected  to  the  regular  test 
traffic  for  a  period  of  two  weeks  durin.u'  November  ll>r)2.  This  traffic  consisted 
of  IS.OOO-  and  22,4()0-pound  sin,ule-axle  loads  and  tandem-axle  loadings  of  .■52,000 
and  40.000  pounds.  Each  of  these  four  loads  was  operated  over  an  individual 
lane  of  the  pavement. 

Traffic  testing  was  planned  for  about  four  months  during  the  summer  of  19.J.3 
and  completion  during  the  spring  of  1954. 

The  Bureau  continued  its  active  participation  in  the  project  after  having 
assisted  in  the  planning  and  having  supplied  the  instrumentation.  It  was 
expected  that  assistance  would  he  given  in  the  analysis  and  interpretation  of 
the  data. 

Bridges 

A  comprehensive  report  of  the  studies  of  the  self-damping  characteristics 
of  structural  members  was  completed  and  scheduled  for  publication. 

A  cooperative  study  of  the  structural  behavior  of  a  steel  highway  bridge  under 
heavy  motor-vehicle  loadings  was  arranged  with  the  Oregon  State  Highway 
Department.  The  necessary  strain  measuring  and  recording  equipment  was 
assembled  and  sent  to  Oregon.  The  tests  should  furnish  data  of  considerable 
value  on  impact  stresses  and  other  problems  of  the  bridge  engineer.  The  field 
testing  of  the  bridge  was  to  be  completed  during  the  summer  of  1953. 

Other  physical  research 

Requests  for  demonstrations  of  the  application  of  geophysical  methods  of 
subsurface  exploration  were  received  from  a  number  of  State  highway  depart- 
ments and  more  widespread  use  of  the  methods  each  year  is  indicated.  On  one 
forest  road  project  the  data  obtained  led  to  a  substantial  reduction  in  the  con- 
tract bid  price.  On  a  park  road  project  a  large  deposit  of  granular  material  was 
located  adjacent  to  the  right-of-way,  permitting  a  large  saving  in  cost. 

Soil   studies 

Construction  of  modern  highways  to  resist  damage  by  heavy  vehicles  and 
adverse  climatic  conditions  requires  large  quantities  of  high-quality  granular 
soils  in  subgrade  and  base  courses.  In  many  parts  of  the  country  known  deiwsits 
of  these  soils  are  rapidly  becoming  exhausted  and  serious  consideration  must 
be  given  to  the  ntilization  of  less  desirable  soils.  Soil  research  was  directed 
toward   developing  new   methods   and   techniques   in   locating  new   sources    of 
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foundation    soils    and    modification    or    improvement    of    less    desirable    soils. 
Considerable  progress  was  made. 

The  research  study  in  cooperation  with  the  West  Virginia  State  Road. Com- 
mission to  develop  tests  for  evaluating  shale,  burned  shale,  and  chert  as  base- 
course  material  for  secondary  roads  was  continued.  Tentative  specifications 
were  prepared  for  materials  in  the  area  studied  and  periodic  inspections  of 
pavements  will  be  made  to. determine  such  modifications  of  these  specifications 
as  may  be  necessary.    A  similar  study  was  begun  in  Maryland. 

Research  on  the  stabilization  of  soils  by  the  addition  of  admixtures,  such  as 
bituminous  materials,  portland  cement,  lime  fly-ash,  and  chrome-lignin,  was 
continued. 

Research  on  the  identification  and  characterization  of  the  ultra-fine  fraction 
of  soil  material  was  continued.  A  series  of  known  clay  minerals  was  studied  by 
means  of  X-ray  diffraction,  differential  thermal  analysis,  and  chemical  analyses. 
The  purpose  of  this  study  is  to  determine  the  operational  characteristics  of  the 
equipment  and  to  develop  techniques  and  methods  to  be  used  in  the  study  of 
various  types  of  clays  found  in  different  sections  of  the  country.  It  is  known 
that  mineral  constituents  of  clay  have  a  primary  influence  on  the  properties  of 
soils  underlying  road  svirfaces.  Mineral  constituents  influence  such  properties  as 
volume  change,  cohesion,  and  plasticity,  and  greatly  affect  the  bearing  power 
and  performance  under  traffic.  A  fundamental  knowledge  of  the  nature  and 
behavior  of  clay  minerals  is  necessary  before  a  systematic  and  planned  approach 
can  be  made  toward  the  modification  of  less  desirable  soils. 

The  study  of  the  effectiveness  of  various  chemical  agents  for  dispersing  fine- 
grained soils  for  particle-size  determination  was  continued  and  a  report  was 
prepared  for  publication.  The  selection  of  the  proper  dispersing  agent  for  use  in 
the  determination  of  the  quality  of  colloidal  clay  particles  in  soil  is  becoming 
more  significant  as  more  is  learned  about  the  effect  of  clay  materials  on  the 
behavior  of  soils. 

Cooperative  projects  to  develop  methods  for  mapping  drainage  and  the  prop- 
erties of  soils  of  interest  to  the  highway  engineer  have  been  initiated  with  the 
State  highway  departments  of  Maine,  New  Jersey,  Virginia,  and  Rhode  Island. 

Soil  testing  in  cooperation  with  the  Bureau,  of  Soil  Surveys  of  the  Depart- 
ment of  Agriculture  was  continued.  Samples  of  the  major  agricultural  soils 
mapped  in  12  counties  located  in  11  States  were  tested  for  characteristics  of 
interest  to  engineers.  These  data  will  be  useful  to  engineers  who  use  the  new 
agricultural  soil  maps  in  planning  soil  surveys  for  engineering  purposes  and 
will  lessen  the  amount  of  work  necessary. 

Work  on  the  calibration  of  moisture  cells  to  study  the  seasonal  fluctuations  of 
soil  moisture  beneath  pavements  was  continued.  Calibration  of  fiber-glass  and 
nylon  type  cells  has  been  made  for  soils  taken  from  three  experimental  pave- 
ments located  in  Indiana,  Ohio,  and  Idaho.  Moisture  cells  were  installed  on 
those  projects  and  resistance  readings  were  taken  at  regular  intervals. 

Work  on  the  correlation  of  the  performance  of  various  types  of  compaction 
equipment  on  both  granular  and  cohesive  soils  was  continued.  A  progress  report 
was  prepared  and  this  work  has  been  expanded  to  include  a  study  of  the  knead- 
ing-type  compaction  devices. 

Study  of  the  permeability  of  soil  and  soil-aggregate  mixtures  was  continued 
in  order  to  improve  the  method  of  measurement  and  apparatus  to  the  extent 
necessary  for  consideration  of  their  adoption  as  standards.  Tests  are  being 
made  on  a  wide  variety  of  materials  used  in  subbases  and  bases  for  pavements 
at  various  locations  in  the  eastern  part  of  the  United  States.  These  data  will 
be  used  to  evaluate  the  effects  of  gradation  upon  permeability  of  materials  and 
in  setting  specification  limits  for  materials  with  satisfactory  drainage  character- 
istics. 
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study  of  the  effectiveness  of  siibbases  comiipsed  of  granular  material  and  soil- 
cement  mixtures  for  the  prevention  of  pumping  of  concrete  pavement  were  con- 
tinued. This  work  was  in  cooperation  with  the  Indiana  and  Ohio  State  high- 
way departments.  Observations  of  the  behavior  of  pavement  slabs  constructed 
over  the  various  treated  subgrades  were  made,  readings  of  the  moisture  move- 
ments in  the  subgrade  and  subbases  were  taken,  and  precise  level  measurements 
were  made  to  determine  seasonal  changes  in  the  elevation  of  the  pavement. 
The  weighing  and  counting  of  trucks  and  observations  of  their  placement  was 
continued  on  a  monthly  basis.  The  first  progress  report  on  the  Indiana  project 
was  nearing  completion.  Deflection  and  strain  measurements  under  controlled 
loading  were  planned  in  an  effort  to  relate  the  deflections  and  stresses  in  concrete 
pavement  to  the  thickness  and  characteristics  of  the  subbases. 

Bituminous  materials  and  mixtures 

Study  of  anti-stripping  agents  for  use  with  bituminous  materials  was  continued. 
An  investigation  of  their  resistance  to  heat  was  completed  and  a  report  prepared. 
Four  new  materials,  not  previously  available,  were  tested  and  found  to  be  accept- 
able, thereby  increasing  the  availability  of  materials  that  facilitate  some  types 
of  construction  and  maintenance  under  adverse  weathei'  conditions. 

The  cooperative  study  of  mineral  fillers  for  bituminous  concrete  was  completed 
and  a  report  published.  This  study  was  made  in  cooperation  with  the  State 
highway  departments  of  Massachusetts,  New  Jersey,  and  Ohio  and  the  National 
Crushed  Stone  Association  to  determine  the  value  of  fly-ash  and  traprock  dust 
in  comparison  with  the  manufactured  limestone  dust  widely  used  as  a  filler  in 
bituminous  mixtures.  Both  fly-ash  and  traprock  dust  are  byproducts  of  indus- 
trial processes  and  are  available  in  considerable  quantities.  The  study  showed 
both  materials  to  be  satisfactory  for  the  use  proposed. 

Study  of  the  effect  of  adding  rubber  to  asphalt,  both  on  the  asphalt  itself  and 
on  asphaltic  paving  mixtures,  was  continued.  Laboratory  studies  of  two  phases 
of  this  investigation  were  completed  and  preparation  of  reports  begun.  In  the 
first  phase  of  the  investigation,  studies  were  made  to  determine  the  effect  of 
various  nibbers  on  the  physical  properties  of  typical  paving  asphalts.  The 
rubbers  included  14  rubber  powders  and  1  plasticized  rubber  and  represented 
the  various  types  that  have  been  used  in  rubberized  asphalt  pavements.  The 
second  phase  of  the  study  was  the  determination  of  the  effect  of  using  rubber- 
asphalt  combinations  in  bituminous  paving  mixtures.  Inspection  of  the  behavior 
of  test  sections  containing  rubber  were  continued  and  at  the  end  of  the  year 
there  was  no  indication  of  superiority  of  surfaces  containing  rubber  over  the 
corresponding  control  section  without  rubber. 

The  study  of  bituminous  concrete  pavements  in  cooperation  with  the  Maryland 
State  Roads  Commission  was  continued  and  a  second  progress  report  prepared. 
The  pavements  were  either  4  or  5  years  old.  Considerable  alteration  in  the 
properties  of  both  bitumen  and  aggregates  was  shown  by  the  most  recent  tests. 
Observations  and  tests  will  be  continued  to  provide  information  for  correlation 
of  service  behavior  with  various  laboratory  tests  to  develop  more  precise  methods 
for  design  of  bituminous  concrete. 

A  special  study  of  the  bituminous  resurfacing  of  truck  routes  in  North  Caro- 
lina was. made  at  the  request  of  the  State  Highway  and  Public  Works  Commis- 
sion. Field  inspections  and  laboratory  tests  were  made  to  determine  the  factors 
involved  in  the  partial  failure  of  bituminous  resurfacing  on  old  concrete  roads 
subjected  to  heavy  truck  traffic  and  to  devise  methods  of  improving  the  service 
performance  of  bituminous  mixtures  under  such  conditions.  On  the  basis  of 
laboratory  evaluation  of  some  of  the  aggregates  used  or  available,  a  number  of 
test  sections  are  being  built  for  observation.  A  systematic  method  of  mixture 
design  is  being  employed  to  develop  greater  stability  than  had  previously  been 
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obtained.  Continued  field  observations  and  laboratory  tests  will  be  required  to 
determine  tbe  adequacy  of  the  new  design  methods  and  to  evaluate  the  various 
aggregates  used. 

A  comparative  study  of  the  triaxial  compression  test  and  the  unconfined  com- 
pression test  was  begun  to  determine  the  specific  value  and  the  limitations  of 
each  in  measuring  the  strength  of  bituminous  paving  mixtures  and  to  provide 
for  better  interpretation  of  test  results. 

A  study  of  the  effect  of  the  shape  of  coarse  gravel  particles  on  the  stability 
of  bituminous  mixtures  was  initiated  to  develop  more  specific  information  on 
this  controversial  subject.  Uncrushed  particles  generally  have  been  considered 
less  satisfactory  than  crushed  particles  for  obtaining  the  high  stability  required 
under  present  heavy  traffic  conditions.  Establishment  of  the  relation  between 
particle  shape  and  stability  will  be  of  assistance  in  designing  bituminous  paving 
mixtures  for  high  stability. 

Cement,  aggregates,  and  concrete 

Study  of  the  reaction  between  the  alkalies  in  portland  cement  and  soluble 
silica  in  aggregates,  to  which  reference  has  been  made  in  previous  annual  reports, 
was  continued.  Particular  attention  was  given  to  the  possibility  that  this  reac- 
tion may  be  the  cause  of  the  premature  failure  of  concrete  in  certain  sections 
of  the  country  where  it  has  not  been  expected.  The  failures  appear  to  have  de- 
veloped very  slowly  and  a  study  of  the  rate  of  expansion  in  laboratory  tests 
and  of  the  behavior  of  aggregates  which  have  a  slow  but  possibly  continuous 
reaction  are  necessary  before  a  definite  solution  of  the  problem  is  possible. 
Studies  of  this  important  problem  will  be  continued  to  develop  positive  methods 
of  identifying  reactive  materials  and  positive  methods  of  controlling  the 
expansion. 

Work  was  continued  on  the  development  of  more  satisfactory  procedures  for 
testing  sands  for  structural  strength,  and  for  determining  the  soundness  of 
aggregates.  The  methods  now  available  have  a  number  of  objectionable  fea- 
tures, and  efforts  to  eliminate  these  through  refinement  in  the  procedures  used 
were  in  progress. 

The  results  of  tests  for  quality  of  more  than  13,000  samples  of  fine  and  coarse 
aggregates  made  in  the  Bureau  laboratories  over  a  period  of  more  than  40  years 
were  assembled  and  published.  The  results  are  tabulated  by  States  and  coun- 
ties and  only  those  materials  which  could  be  identified  positively  as  to  source 
have  been  included.    The  report  will  be  of  permanent  value  to  users  of  aggregates. 

Studies  of  skid  resistance  of  pavements,  particularly  the  effect  of  the  prop- 
erties of  aggregates  on  the  development  of  slippery  concrete  or  bituminous  road 
surface,  were  continued.  Work  was  confined  largely  to  the  development  of  a 
satisfactory  laboratory  test  that  will  identify  materials  tending  toward  produc- 
tion of  slippery  surfaces. 

An  extensive  series  of  tests  was  conducted  to  obtain  data  for  consideratio-n 
in  the  preparation  of  a  table  of  proportions  for  various  classes  of  concrete  for 
use  in  the  1953  revision  of  standard  specifications  for  highway  bridges  of  the 
American  Association  of  State  Highway  Officials.  Prior  to  this  last  revision 
there  was  no  reference  to  air-entrained  concrete.  The  increasing  use  of  air- 
entrained  concrete  for  bridge  construction  made  it  desirable  to  expand  the  table 
of  proportions  to  cover  this  feature  as  well  as  to  provide  proportions  which 
would  produce  concrete  meeting  the  higher  strengths  specified  in  the  1953 
edition. 

Although  the  relation  between  the  water-cement  ratio  and  the  durability  of 
concrete  without  air  entrainment  has  been  established  for  years,  similar  infor- 
mation regarding  air-entrained  concrete  has  been  almost  nonexistent.  Three 
sets  of  plain  and  air-entrained  concrete  beams,  with  water  content  ranging  from 
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4%  to  9  gallons  per  sack  of  cement,  as  well  as  two  consistencies,  were  made. 
Two  of  the  three  sets  have  been  tested  for  durability,  using  different  tyjjes  of 
laboratory  freezing  and  thawing  procedures.  The  third  set  is  being  exposed  to 
natural  weathering. 

Economic  considerations  make  it  <lesirul)le  to  use  local  aggregates  in  con- 
crete. However,  such  materials  sometimes  contain  quantities'  of  low-strength 
particles  such  that  it  is  impossible  to  meet  requirements  for  flexural  strength 
without  unduly  increasing  the  cement  content.  An  exploratory  investigation 
has  been  started  using  samples  of  a  low-strength  coarse  aggregate  from  a 
local  pit  near  Washington.  It  is  planned  to  determine  experimentally  the 
effect  of  eliminating  the  low-strength  particles  on  the  flexural  strength  of 
the  concrete. 

An  investigation  was  undertaken  to  determine  the  strength  of  welded  splices 
of  steel  reinforcement  forming  the  wire  cages  used  in  the  manufacture  of  con- 
crete pipe.  This  information  was  desired  by  committees  of  the  American  Society 
for  Testing  Materials  and  of  the  American  Association  of  State  Highway  Ofiicials 
so  that  a  practical  working  value  for  the  strength  of  welded  splices  could  be 
established  for  use  in  specifications^  Tests  were  made  of  typical  welded  splices 
in  wire  reinforcement  obtained  from  a  number  of  concrete  pipe  manufacturers. 
Useful  information  was  developed  regarding  the  strength  of  welded  splices  and 
of  splices  of  other  types  which  gave  very  promising  results. 

The  investigation  of  the  use  of  fly-ash  as  a  replacement  for  part  of  the  port- 
land  cement  in  paving  concrete  was  continued.  The  results  show  that  replacing 
as  much  as  one-third  of  the  cement  with  certain  types  of  fly-ash  results  in 
concrete  strengths'  at  one  year  averaging  higher  than  for  plain  concrete  at  the 
same  age.  A  program  of  tests  on  durability  as  determined  by  freezing  and 
thawing,  and  resistance  to  the  action  of  calcium  chloride  used  for  ice  removal, 
was  under  way. 

Supplementing  the  work  on  concrete,  tests  on  mortars  involving  36  samples 
of  fly-ash  from  various  parts  of  the  United  States  were  continued  for  the 
purpose  of  developing,  if  possible,  methods  for  identifying,  by  means  of  short- 
time  routine  tests,  the  types  of  fly-ash  suitable  for  use  as  admixtures  in  con- 
crete. The  work  completed  at  the  end  of  the  year  gave  important  indications 
on  the  use  of  fly-ash. 

The  study  of  commercial  air-entraining  admixtures  used  in  concrete  was 
continued.  A  final  report  covering  tests  of  27  proprietary  materials  was'  pre- 
pared for  publication.    Tests  on  5  additional  admixtures  were  completed. 

The  long-time  study  of  cement  performance  in  concrete  was  continued  with 
periodic  inspection  of  specimens  exiDosed  to  the  weather  in  the  test  plot  at 
the  laboratory  as  well  as  inspection  of  full-size  experimental  installations  in 
the  field. 

The  study  of  methods  of  protecting  the  surface  of  portland  cement  concrete 
against  the  destructive  effect  of  flake  calcium  chloride  used  for  the  removal 
of  ice  was  continued.  Approximately  150  large  concrete  slabs  have  been  sub- 
jected to  freezing  under  natural  conditions  followed  by  thawing  with  calcium 
chloride.  Among  the  variables  studied  were:  (1)  The  effect  of  the  percentage 
of  air  and  of  various  types  of  air-entraining  admixtures;  (2)  the  effect  of  using 
fly-ash  as  an  admixture,  (3)  the  effect  of  the  method  of  curing,  (4)  the  effect 
of  using  oils  integrally  in  the  concrete  and  for  surface  treatment,  and  (5)  the 
effect  of  applying  a  vacuum  to  the  surface  of  the  concrete  after  placing. 

A  study  of  the  effect  of  surface  vibration  on  air  content  and  other  properties 
of  concrete  was  started.  In  this  investigation,  low-slump  concrete,  similar  to 
that  used  on  the  German  Autobahnen,  was  vibrated  with  a  surface  vibrator. 
The  effects  of  vibration  on  air  content,  strength,  and  other  properties  of  the 
concrete  are  to  be  studied. 
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Table  2. — Projects  under  construction  or  plans  appnwed  on  June  30,  195'i,  hy 

class  of  hifihicay  ami   hy  fund 


Total  cost 


K.Mlcral 
funds 


M  ilcs 


Hail wny-liitjli  way  crossing 
linprovoiiionls 


C'ross- 

illRS 

elimi- 
nated 


Struc- 
tures 
recon- 
structed 


Crosa- 
Ihrs 
pro- 
tected 


Bt  Class  of  Highway 


Primary 

Secondary 

Urban 

Subtotal 
Not  classified  ' 

Total- -- 


$610, 123, 924 
406,  554,  650 
753,  279,  770 


1, 769, 958, 344 
55,912,740 


1,825,871,090 


$314, 853, 795 
211,036,848 
379, 921, 420 


905,812,063 
50, 769, 161 


956,581,224 


5, 691.  0 

14, 174.  8 

1,063.2 

20,  929.  0 
904.  3 


21,  833. 3 


102 
35 
174 


39 


39 


84 
147 
35 


266 
266 


By  Fund 


Federal  aid: 

Primary 

$701 ,  708,  355 

$3(11 ,  093,  729 

6,  040.  9 

13,601.7 

430.9 

90.  4 

.5 
698.6 

128 

31 

138 

4 

13 

7 
19 

1 0ti 

Secondary . . 

400,  870,  ,'')41) 

61 S,  0(i7,  i)22 

17,  865,  531 

2,  767,  767 

22,381,922 

6, 296,  307 

204,  460,  900 

308,  423,  024 

9, 018, 078 

2,  059,  459 
17,  589, 981 
3, 160, 892 

l',4 

Urban  -.- 

11 

InleistatC-- 

Pii'war  l''ederal-aid: 

(irado  crossing 

.\cc('ss  roads,  Act  of  1950 

1 
4 

Defense  Highway  Act. 

Subtotal 

1,  769, 958, 344 

905, 812,  063 

20, 929.  0 

311 

39 

266 

National  forest  highway  2  ._,' 

31,390,483 
2.  219,  ino 

14.832,122 
1,163,875 
6,307,166 

29,  574,  362 
2,  219,  100 

14, 832, 122 
1,078,000 
3, 065.  577 

598.6 

8.5 

120.2 

16.9 

160.1 

Tongass  National  Forest,  Alaska 2_ 

National  park  and  parkway  ^ 

Public  lands ___ 

Emergency  flood  relief-- .  .- 

Subtotal 

55, 912,  746 

50,  769, 161 

904.3 

Total 

1, 825, 871,  090 

956, 581, 224 

21, 833. 3 

311 

39 

266 

I  Forest ,  park,  public  lands,  and  emergency  flood-relief  projects. 
-  Includes  construction  projects  only. 
^Construction  supervised  by  Bureau  of  Public  Roads. 
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Table    3. — Apportionment   of  Federal-aid   highway   funds   authorized   for   the 
fiscal  year  ending  June  30,  1954 


State  or  TeiTitory 


Alabama 

Arizona 

Arkansas 

California 

Colorado 

Connecticut 

Delaware 

Florida 

Georgia 

Idaho 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine ' 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska 

Nevada 

New  Hampshire 

New  Jersey 

New  Mexico 

New  York 

North  Carolina 

North  Dakota 

Ohio . 

Oklahoma 

Oregon 

Pennsylvania 

Rhode  Island 

South  Carolina 

South  Dakota 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

/   West  Vii-ginia 

Wisconsin 

Wyoming 

District  of  Columbia 

Hawaii 

Puerto  Rico 


Primary 

highway 

system 

($247,500,000) 


$5 

217, 

3 

65S, 

4 

004, 

11, 

273, 

4, 

402, 

1 

571, 

1, 

200, 

3, 

903, 

6 

059, 

8 

033, 

9, 

415, 

5, 

833, 

5, 

915, 

5 

950, 

4, 

49H, 

3, 

812, 

2, 

061, 

2, 

151, 

3, 

102, 

7, 

594, 

6 

444, 

4, 

357, 

7 

127, 

4, 

957, 

4 

751, 

3 

174, 

1, 

200, 

3 

175, 

4, 

003, 

n, 

527, 

fi, 

048, 

3. 

562, 

8 

609, 

5 

245, 

4, 

198, 

9 

582, 

1 

200. 

3 

291, 

3 

827, 

5 

293, 

15 

842, 

2 

824, 

1 

200, 

4 

645, 

4 

064, 

2 

678, 

5 

802, 

3 

053, 

1 

200, 

1 

200, 

1 

269, 

Secondary  or 
feeder  roads 
($165,000,000) 


$4, 043, 

2,  487, 

3,  254, 
5, 

2,  940. 
800, 
800, 

2,  550, 

4,627, 
2, 132, 
5, 124, 

4,  020, 

4,  328, 
4, 165, 

3,  736, 

2,  759, 

1,  474, 

1,  314 
1, 149, 

4,  633, 

4,  545, 

3,  632 

4,  822, 
3,  409, 

3,  369, 
2, 121, 

800, 
1,071 

2,  749, 

4,  622, 
5, 170 

2,  585 

5,  240, 

3,  755, 
2,  933, 
5, 


2,  726, 

2,  733, 
4, 127, 

10,  607, 

1,  868: 
800, 

3,  611 

2,  715, 
2,  330, 
4,047 
2,068 

800, 

800, 

1,  327 


Urban 

highways 

($137,500,000) 


$1,  758, 127 
521,  973 
750,  706 

11,  929,  002 

1,115,307 

2,  598,  965 

275,  217 

2,  406,  316 

1,  955.  727 

258,  267 

9,  384,  933 

3,  210,  481 

1,  593, 160 
1,  261,  297 
1,  393,  596 

1,  967,  149 

560,  854 

2,  277.  541 

5,  585,  538 

6,  245,  790 

2, 185,  224 
742,  978 

3,  304,  889 
315,  997 

787,  065 
102,  203 
397,  419 

5,  874,  465 

440,  412 

17,  937, 120 

1,  724,  427 

226,  915 

7,  765,  686 
1,  466, 130 
1,  076,  050 

10,  159,  251  - 

959,  321 
923, 122 
260,  648 

1,  940,  548 

6,  428,  891 
568,  628 
208,  950 

2,  092,  640 

2,  024,  855 
873,  369 

2,  627,  837 
145,  912 

1, 1.59,  334 

451,  260 

1, 153,  508 


Interstate 

system 
($25,000,000) 


$532,  314 

371,  953 

414,318 

1, 154,  002 

448,  362 
161,  200 
121,  250 
398,  804 

618,  094 
308,7.36 
963,  234 
595,  500 

602,  769 
605,  853 
459,  028 
389, 375 

210, 101 
220, 394 
318,  932 
776,  456 

656,  907 
444,  235 
726,  976 
504, 310 

483,  631 
322,  835 
121,  250 
326,  438 

407, 468 

1, 182,  803 

617,  527 

362,  325 

880,  712 
534,  576 
427,813 
981,  618 

121,250 
335,  960 
389,  370 
540,  208 

1,  615,  515 
287,  607 
121,  250 
474,  439 

414,  845 
273,  683 
591,  968 
310,  556 

121,  250 
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Tahit'  1. — Status  of  plan  preparation  for  fiititrv  rtmstrin-tinn  of  I'tuli'ral-n'nl 
and  Staff  hifihn'ays,  and  liif^hivays  in  ISational  fttrvsts  and  ittlwr  I'fdfral  arvas, 
as  of  April  1,  195:i 


SVMr  oi  'Tri  i  iliiiy 


Aliihiiina 

Afizonii-. 

Arkiinsiis 

Calil'oniiu 

Colorado  . . 

Conned  ictil    

Dchlwinv       _     - 

inoritla 

(ii'iirpia 

Idaho 

lUiTiois -- 

liuliuna 

Iowa , 

Kansas 

Kentucky 

Louisiana -. 

Maine 

Maryland. 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska 

Nevada. 

New  Hampshire 

New  Jersey 

New  Mexico 

New  York.. 

North  Caroliaa -.-... 
North  Dakota 

Ohio ... 

Oklahoma 

Oregon 

Pennsylvania 

Rhode  Island 

South  Carolina 

South  Dakota 

Tennessee 

Texas— 

Utah. 

Vermont 

Virginia 

Washington 

West  Virginia 

Wisconsin 

Wyoming 

Alaska 

District  of  Columbia 
Hawaii. 

Puerto  Rico 

Total 


Construction 
cost 


1,000  dnllars 

39, 340 

G,  300 

8,863 

842,  220 

30,723 

13fl,  3()9 

13, 455 

12, 000 

52, 840 
42, 632 
199, 871 
142,  130 

50, 000 
22, 974 
32,  720 
45,  735 

19,  293 
121,539 
175, 452 
139, 492 

40.  728 
29,210 
31, 865 
20, 500 

18, 615 

19, 692 

9,239 

192, 127 

13,  255 
349, 056 

56, 451 
7,663 

216, 759 
28, 174 
26, 555 

273, 084 

26, 316 
29, 000 
12, 926 
73,  089 

144, 273 

34, 182 

9,700 

55, 502 

165, 344 
13, 989 
31, 058 
30, 688 

14,  740 
14, 813 
14,526 
12, 957 


4,  153. 036 


Miles 


753 

74 

229 

1,370 

1, 170 

99 

55 

400 

3,197 

748 

1,169 

1,120 

2,000 

1,331 

1,0.57 

251 

177 
194 
226 
533 

1,489 
562 
475 
597 

443 
300 

75 
248 

297 
768 
714 
394 

531 

382 

296 

1,  246 

39 
600 
470 


4,854 
524 
90 


1,759 

88 

558 

1,070 

125 
11 
49 
72 


37, 859 


Construction 
cost 


iii|>l<'h"! 

Miles 


1,000  dollars 

4,144 

4,  200 

14,. 530 

100,431 

0, 4.59 
3, 740 
1,  725 
5, 000 

26, 160 
11,550 
24, 237 
19, 965 

10, 000 

7,235 

52, 470 

24, 215 

11,541 
27,286 
10, 270 
17, 200 

17, 605 
5, 575 

31,943 
3,720 

1,311 
6,855 
2,013 
17, 145 

6,237 

117, 073 

15, 293 

9,652 

69, 446 

6,698 

14, 580 

193, 764 

8,290 

2,500 

818 

11,107 

14, 234 
6,712 
1,300 

29, 862 

5,050 

972 

22, 306 

3, 018 

2,741 
27, 249 
6,610 
4,543 


1,054.604 


120 

37 

327 

500 

350 

10 

7 

100 

295 
195 
284 
144 

400 

342 

1,492 

242 

54 
126 

12 
130 

1,057 
103 

505 
65 

45 

337 

9 

32 

73 
202 

458 
427 

444 

83 

163 

1,467 

7 
75 
37 

255 

1,172 

93 

14 

468 

215 

8 

460 

87 

15 
15 
13 
21 


13,  .592 


Construction 
co.st 


1,000  dollars 

43, 490 

10, 500 

23, 393 

948,051 

37, 182 
143,115 
15, 180 
17, 000 

79, 006 
54, 188 
224, 108 
102, 095 

00, 000 
30,  209 
85, 202 
09, 950 

30, 834 
148, 825 
185, 722 
156, 092 

58,333 
34,  785 
63, 808 
24,220 

19, 926 

26, 547 

11,252 

209, 272 

19, 492 

466, 129 

71,744 

17, 316 

286, 205 
34, 872 

41. 135 
466, 848 

34, 606 
31, 500 
13, 744 
84, 196 

158, 507 
40, 894 
11,000 
85, 364 

170, 394 
14,961 
53, 364 
33,  706 

17, 481 
42, 062 

21. 136 
17,500 


Miles 


873 
111 

550 

1 ,  870 

1,520 
109 
02 
500 

3,492 

943 

1,453 

1,264 

2,400 
1, 673 

2,  549 
493 

231 
320 
238 
003 

2, 540 
665 
980 
662 


637 

84 
280 

370 

970 

1,172 

821 


465 

459 

2,713 

46 

675 

507 

1,941 

6, 026 
617 
104 

1,356 

1,974 

96 

1,018 

1,157 

140 
20 


93 
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Table  13. — Balances  of  Federal-aid  funds  available  to  States  for  projects  not 
yet  programed  as  of  June  30,  1953 


State  or  Territory 


Primary  • 


Secondary 


Urban 


Interstate 


Alabama 

Arizona 

Arkansas 

California 

Colorado 

Connecticut 

Delaware 

Florida 

Georgia 

Idaho 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska 

Nevada 

New  Hampshire___-- 
New  Jersey 

New  Mexico 

New  York 

North  Carolina 

North  Dakota 

Ohio 

Oklahoma 

Oregon 

Pennsylvania 

Rhode  Island 

South  Carolina 

South  Dakota 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

West  Virginia 

'  Wisconsin 

Wyoming 

District  of  Columbia 

Hawaii 

Puerto  Rico 

Total 


$1,761,632 

31,  656 

3,  583,  331 

115,000 

2, 044,  316 

10, 851 

982. 181 

1,959,587 

5,514,019 
754,  300 
500,  421 

6,  306, 107 

2,  323, 060 
543,  492 

2, 048,  090 
1, 078,  394 

101, 198 
1,551,419 

3,  976, 428 
1, 123, 170 

204,  431 

1,023,647 

891,  279 

1,  435,  765 

6,  234,  006 

2.  335, 324 
1,328,840 

244,  457 

615,  319 
9,  266,  765 
3, 196,  842 

449,  291 

1,715,367 

4,  696,  581 
2, 034,  875 

2,  209,  786 

514,  655 

3,  646, 078 
716,  427 

1,382,092 

3,  364,  700 

172,  918 

33, 863 

54,  533 

765,  955 

2,  749,  592 

271, 823 

520,  701 

282, 151 

648,  698 

1, 150,  712 


,  466, 125 


$2, 457,  894 
519,  329 

3,  358,  799 
3, 165,  569 

538, 149 
1,875.755 
1,152.204 

434, 043 

156, 189 
1.  299.  538 
8.  436.  505 
3,353,179 

765.  398 

4. 030.  770 

1.440.600 

.  145,  785 

30.  080 
652, 871 
898,  986 

1,  728,  686 

2.  563,  907 
682,  305 

5,283,311 

4,  584,  320 

5, 194,  452 

2,  614.  269 

692, 860 

1,094,360 

693,  937 
2,  418.  618 
2,047,134 
1,322,711 

2.  725,  202 

3,  990,  822 
809,  761 

1,127,472 

341, 333 
1,183.722 

200,  525 
1.217,841 

11,017.100 

315, 195 

147. 091 

1, 409,  934 

846.112 
2,  396. 063 
2,  568. 004 

172.  965 

463.  273 

755,  443 

1,967,532 


$3,  748,  395 
252,  294 
396,  516 
366, 000 

814,  411 
5,  379, 049 

564,311 
1,778,501 

2,  589,  426 
648,  869 
919, 974 
279, 162 

779,  202 
951,  420 
450,  909 

2,  875,  428 

821,380 
5,  749,  771 

3,  423.  545 
5, 090,  527 

1,924,564 
207,  373 

3,  892,  858 
561,  643 

1, 171,  626 
216.  878 
169.  638 

5,  099, 100 

151.362 

12,042,892 

878,  517 

584,  733 

3,  916.  894 

2,  695.  486 

463.  204 

2,  369,  486 

1,031,164 
770,  363 
446, 119 

1, 160,  566 

2,051,284 


329, 068 
472,  251 

926.  217 

143.  216 

1, 242,  903 

187,  412 

309, 106 
55,  509 
554,  247 


235 

8,782 
121,250 
392,  822 

618.  094 
3u8,  736 


586,  568 
407,  733 


392.  643 
8,  535 


318,  932 
220,  460 

182,054 
170,035 
89,  332 
504,  310 

483,  631 

'ii9,"432 


405, 081 
617,  527 
88, 076 


534,  576 
396 


121,  250 
335,  960 


540,  208 

710,815 

1,368 

66,  432 

216, 000 


591,  968 
94, 176 


121,  250 


99,  287,  903 


9, 810;  835 


Funds  available  for  either  urban  or  rural  portions  of  the  P  ederal-aid  primary  highway  system. 
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TiibK'    14. AverUfiP.  nunilter  '  of  porstms  einplnyt'tl  mi  liiircau  nf  I'lihlir  Ktmils 

and  State  hifilnvay  voii>itriut'nnt  and  maintenance,  United  States  and  Terri- 
tories, by  profirani  and  by  montb,  far  the  fiscal  year  ended  June   'iO,  J9!i.'{ 


Year  ami  iiioiilli 


196S 

July.._. 

August     

September 

October. 

November 

December 

1963 

January 

February 

March 

April 

May 

June  . 


Kcilcnil-ai( 
programs 


87,  029 
87,  MM 
80,  490 

77,  752 
58,  (i08 
39,  145 


34,  (J44 
34,  387 
39,  522 

52,  252 
64,  793 

77,  866 


I'Cdcnil 
forests, 
parks,  pub- 
lie  lands, 
flood  relief, 
and  mis- 
cellaneous 


4,  746 

5,  021 
4,943 

4,  693 
3,914 
2,  98(1 


2,  53(1 
2,  644 
3,014 

3,459 
3,674 
4,201 


Tofal 

Federal 

programs 


91 , 775 
92,  488 
91 , 433 

82,  445 
fi2,  522 
42,  431 


37,174 
37,031 
42,  536 

55,711 
68,  467 
82,  067 


Slate  high- 
ways, with 
State  funds 
only 


57,419 
58,  930 
57, 838 

50,154 
47,  367 
35, 364 


29,  494 
28,  881 
29, 001 

35,  440 
42,  313 
49, 030 


Koad  iiiaiii- 
tenanei'  hy 
Slate  high- 
way de- 
partments 


131,788 
132,  ,378 
126,444 

121,337 
119,6.30 
117,558 


116,321 
1 1 2,  723 
112,850 

11 2,  .583 
.114,  107 
120,212 


Total  coii- 
slruelloii 
and  main- 
tenance 


280, 982 
283,  790 
27.5,715 

259, 936 
229,  .519 
19.5,  .353 


182,  989 
178,6.35 
184, 393 

203,  734 
224. 887 

251 ,  31 5 


'  Average  numljeiof  persons  eini)loyed  is  computed  as  the  mean  of  the  weekly  payroll  counts  n:adc  durii  g 
the  calendar  month. 
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Table  15. — Mileage  of  designated  Federal-aid  highway  systems,  by  State,  as  of 

June  30,  1953 


Federal-aid  primary  highway  system 

Federal-aid 
secondary 

State  or  Territory 

Total 

Rural 

Urban 

highway 
system 

Miles 
5,086 
2,522 
3,482 
7,188 

4,050 

1,092 

532 

4,314 

7,392 
3,369 
10,324 
4,851 

9,721 
8,131 
3,892 
2,663 

1,644 
1,993 
2,057 
6,543 

7,401 
4,567 
8,112 
5,866 

5,402 
2,197 
1,201 
1,696 

4,121 

10,  457 

6,829 

3,222 

7,640 
7,408 
3,959 

7,755 

474 
4,520 
4,199 
5,194 

15, 996 
2,292 
1,248 
5,171 

3,672 
2,423 
6,120 
3,441 

148 
538 
570 

Miles 
4,765 
2,430 
3,281 
6,377 

3,938 
811 

488 
3,855 

7,040 
3,320 
9,277 
4,231 

9,287 
7,874 
3,643 
2,409 

1,557 
1,685 
1,221 
6,032 

6,906 
4,385 
7,825 
5,799 

5,260 
2,165 
1,074 
1,155 

3,988 
8,672 
6,447 
3,170 

6,543 
7,154 
3,770 
6,557 

234 
4,292 
4,108 
4,930 

15,  293 
2,169 
1, 183 

4,767 

3,303 
2,187 
5,595 
3,397 

Miles 

321 

92 

201 

811 

112 
281 
44 
459 

352 

49 

1,047 

620 

434 
257 
249 
244 

87 
308 
836 
511 

495 

182 

287 

67 

142 
32 

127 
541 

133 

1,785 

382 

52 

1,097 
254 
189 

1,198 

240 
228 
91 
264 

703 

123 

65 

404 

369 
236 
525 
44 

148 
28 
136 

Miles 
'     11, 638 

3, 001 

13, 151 

9,507 

Colorado                                        -  --      -      - 

3,787 

Connecticut            -             _.-..4-    - 

1,117 

1,275 

Florida                                  -    

10, 425 

12,  322 

Idatio                            ---          -- - 

3,755 

Illinois                       

8,402 

15, 564 

33,037 

Kansas                                -    --._ . 

21,  569 

13,924 

5,607 

2,261 

5,552 

2,176 

18, 550 

Minnesota     _.--               --          .      .. 

15, 685 

8,911 

14,  218 

Montana                --      -                  --- 

3,317 

Nebraska        .                    -      .        .... 

10, 818 

2,099 

1,299 

1,921 

4,443 

New  York          ....     ._             _..     ..     . 

19, 344 

14,  703 

Nortli  Dakota                           .                ... 

10, 749 

Ohio 

12, 326 

10, 795 

4,756 

10, 882 

Riiode  Island 

344 

South  Carolina    ...                    ..          .     . 

■  10,884 

12, 057 

Tennessee 

9,332 

Texas            .                      -                      ... 

24,431 

Utah         

2,955 

1, 786 

16, 769 

6,972 

10, 991 

16, 947 

1,990 

District  of  Columbia 

58 

510 
434 

579 

Puerto  Rico            .  _  . .  

1,021 

Total     .-                -  

234,  675 

216, 793 

17, 882 

460, 002 

7(f 


Table  16. — Mileaco  ttf  thf  ISatuuml  /nrrst  liiahntiY  sysH'in,  hy  f<trvst  raad  clans 
iiriil  hy  Slatf.  as  «»/  Jitiif  .'{(),   lO.'i.'t 


Region  and  State  or  'reiiitory 

Total 

Class  1  ' 

Class  ;i' 

« '  lass  ;i ' 

Western  region: 

Arizona 

California 

^nlell 

1 .  (I.W.  2 

2,  406. 0 
I,. 507.0 
1,122.0 

1,  190. 5 
318.8 
652. 0 

1,  423.  2 

302.0 
716.0 
755.8 
492.0 
366.  G 

MihK 
40(i.  1 
678.  0 
583.  0 
660.  4 

699.9 
157.2 
204.0 
716.8 

189.0 
187.0 
387.7 
353.0 

Milet 
384.0 
305.5 
406.0 
132.  9 

108.3 

i:io.8 

293.0 
376.  9 

101.0 
216.0 
104.  6 
109.  0 

MiUK 

269,  1 
1,482.5 

ir>H.  0 

328.7 

322.3 

30.8 

155.0 

329.  S 

12.0 

Vtali                - 

313.0 

W  isliinKton                        

263.  5 

30.0 

\liska 

366.  6 

Total                                

12,371.1 

5,  222. 1 

2,  788. 0 

4,361.0 

Alabama                 .                

250.9 
633.6 
207.0 
349.7 

306.8 
101.2 
352.9 
402.3 

14.0 

1, 169.  6 

718.8 

522.7 

985.7 

29.4 

166.0 

839.5 

133.6 
48.5 
353.  9 

777.8 

566.0 

307.2 

119.1 

1, 352.  4 

484.1 
473.4 
36.0 

11,  702. 1 

75.1 
111.6 

33.0 
153.4 

245.8 
53.6 
1.31. 1 

54.1 

165.0 
522. 0 
152.  1 
147.9 

30.5 
47.6 
200.7 
94.4 

10.8 

Florida                                            

21.9 

48.4 

30.5 

21.1 

253.8 

14.0 

582.1 
256.5 
257.  2 

379.7 

.4 

40.9 

382.0 

70.4 
31.5 

123.7 
237.9 

165.1 

129.2 

32.7 

399.9 

78.4 
76.7 

.531.  5 
292.3 
221.6 

471.3 
11.6 
60.6 

326.5 

34.1 
17.0 
37.3 

384.8 

.321.  0 
170.5 
61.9 
787.0 

364.7 
294.4 

56.0 

170.0 

43.9 

134.7 

17.4 

64.5 

North  Carolina              .  -  -  

131.0 

Ohio                                             -  --- 

29.1 

192.9 

1.55.  1 

Tennessee 

Texas 

79.9 
7.5 

24.5 

Virginia                                      -. 

165.  5 

West  Virginia 

41.0 

Wisconsin _ 

102.3 
36.0 

Total                                                .  .  -  . 

4, 102. 0 

5,  748. 3 

1,851.8 

Grand  total -._  

24,073.2 

9,  324. 1 

8,  536.  3 

6.  212.  8 

'  Class  1.— Forest  roads  which  are  on  the  Federal-aid  rural  primary  system. 

-  Class  2. — Forest  roads  which  are  on  the  Federal-aid  secondary  highway  system. 

3  Class  3.— Other  forest  highways. 
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Table  18. — Mileage  of  highways  in  ISational  parks,  monuments,  and  parkways 
constructed  by  the  Bureau  of  Public  Roads  during  the  fiscal  year 


Park,  monument,  or  parkway  (and  State) 


Under  construction  aS 
of  June  30,  1953 


Initial  im- 
provement 


Stage  con^ 
struction 


Completed  during 
fiscal  year 


Initial  im- 
provement 


Stage  con- 
struction 


Acadia  (Maine) 

Baltimore- Washington  (Md.)- 

Blue  Ridge  (Va.-N.  C.) 

Colonial  (Va.) 


Foothills  (Tenn.) 

George  Washington  Memorial  (Va.) . 

Glacier  (Mont.) 

Grand  Canyon  (Ariz.) 


Great  Smoky  Mountains  (N.  C.-Tenn.). 

Lake  Mead  (Ari^.) 

Lassen  Volcanic  (Calif.) 

Mount  Rainier  (Wash.) 


Natchez  Trace  (Miss.-Ala.-Tenn.) 

National  Capital  Parks  (D.  C.-Va.-Md.)- 

Olympic  (Wash.) 

Rocky  Mountain  (Colo.) . 


Shenandoah  (Va.) 

Suitland  (Md.) 

Yellowstone  (Idaho-Mont.- Wye.)  . 

Total 


Miles 


Miles 


8.6 
4.0 


Miles 
0.8 
4.7 
5.0 


3.2 
1.5 


3.8 


23.8 

"i'.K 


30.4 

.8 

2.5 


52.9 


7.6 

'i.'e' 


26.6 


Miles 


9.9 


25.0 
4.9 


Table    19. — Mileage   of  approach   roads   to   National   parks,   monuments,   and 
parkways  constructed  by  the  Bureau  of  Public  Roads  during  the  fiscal  year 


Park,  monument,  or  parkway  (and  State) 

Under  construction  as 
of  June  30,  1953 

Completed  during 
fiscal  year 

Initial  im- 
provement 

Stage  con- 
struction 

Initial  im- 
provement 

Miles 
11.3 
15.3 

Stage  con- 
struction 

Grand  Canyon  (Ariz.)  _ 

Miles 
9.7 

Miles 

Miles 

Moran- Yellowstone  (Wyo.) 

Zion-Bryce  Canyon  (Utah) 

1.9 

Total 

9.7 

1.9 

26.6 
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